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#SNLD
I. SITE NAME, LOCATION, AND DESCRI PTI ON

THE FULTZ LANDFILL |'S LOCATED I N AN AGRI CULTURAL AND COAL M NI NG REG ON OF EAST- CENTRAL CHI O, APPROXI MATELY
75 M LES EAST OF COLUMBUS, AND |'S SI TUATED I N JACKSON TOMSHI P I N THE NORTHWEST CORNER CF M LI TARY LOT 5,
TOMSH P 1 NORTH, RANGE 3 WEST I N GUERNSEY COUNTY, OHIQ THE SITE | S ABOUT ONE- HALF M LE NORTHEAST OF THE
CORPCRATE LIM TS OF BYESVILLE, OH O AND ABQUT ONE M LE SQUTHEAST OF THE | NTERCHANGE OF | NTERSTATES 77 AND
70, AS | LLUSTRATED ON FI GURE 1. THE COUNTY' S LARGEST CI TY, CAMBRI DGE, LIES APPROXI MATELY THREE M LES
NORTHWEST CF THE SI TE.

THE FULTZ LANDFILL IS A PRI VATELY- OAWNED SANI TARY LANDFI LL WHERE HAZARDOUS | NDUSTRI AL WASTES WERE CO- DI SPCSED
WTH MUNI Cl PAL WASTE. CLCSED SI NCE 1985, THE LANDFI LL WAS ONE OF TWD FACI LI TI ES THAT SERVED THE

REFUSE- DI SPOSAL NEEDS OF GUERNSEY COUNTY. THE LANDFI LL, | LLUSTRATED ON FI GURE 2, OCCUPI ES APPROXI MATELY 30
ACRES CF A 58- ACRE LAND TRACT WTH N PARCEL 1 OF M LITARY LOT 5. PARCEL 1, PRIOR TO 1950, WAS PART CF A
LARCE FARM THAT COVPRI SED APPROXI MATELY 200 ACRES. LAND USE IN THE VICINITY OF THE SITE IS PRI MARI LY WOODED
AND PASTURE TO THE SOUTH, NORTH AND EAST. TO THE WEST, LAND HAS BEEN DEVELOPED FOR RESI DENTI AL AND LI GHT

I NDUSTRI AL USE.

THE LANDFI LL IS SI TUATED ON THE NORTH SLOPE OF A RIDGE THAT OVERLIES A COAL M NE IN THE UPPER FREEPORT COAL
SEAM WH CH WAS ABANDONED PRI OR TO 1940. THE NORTH HALF OF THE LANDFI LL LIES I N AN UNRECLAI MED STRRP MNE I N
THE UPPER FREEPORT COAL SEAM WHERE SURFACE M NE SPAO L AND NATURAL SO LS FORM THE " SHALLOW AQUI FER'. THE
SQUTH HALF OF THE LANDFILL LIES 25 TO 80 FEET ABOVE AN ABANDONED, FLCCDED DEEP M NE I N THE SAME COAL SEAM
THE FLOODED DEEP M NE FORVS AN AQUI FER REFERRED TO AS THE "CCOAL M NE AQUIFER'. THE CITY CF BYESVI LLE

UTI LI ZES WATER FROM THE COAL M NE AQUI FER AT A LOCATI ON APPROXI VATELY ONE M LE SOUTH OF THE SITE. THE

POSI TION OF THE LANDFI LL RELATI VE TO THE DEEP M NE AND THE BYESVI LLE PLANT NUMBER 2 WELL IS PRESENTED ON

FI GURE 3, VWH CH WAS PRODUCED FROM THE AVAI LABLE M NE MAPS AND | LLUSTRATES THE | NTRI CATE PATTERN OF ROCOM AND
PI LLAR VO DS | N THE DEEP M NE.

THE SITE | S LOCATED ON THE WESTERN EDGE OF THE ALLEGHENY PLATEAU PHYSI OGRAPH C PROVI NCE, WHI CH WAS ORI G NALLY
A LONMLYI NG PLAIN OF SEDI MENTARY ROCK THAT HAS SI NCE UNDERGONE UPLI FT AND ERCSI ON. TOPOGRAPHI C RELI EF I N
GUERNSEY COUNTY VAR ES BY APPROXI MATELY 200 FEET. SURFACE ELEVATI ONS AT THE FULTZ LANDFI LL SI TE VARY FROM
APPROXI MATELY 800 TO 900 FEET MSL. A H GH PERCENTAGE OF THE LAND SURFACE IN THE VICINITY OF THE SITE I S
STEEPLY SLOPING W TH NATURAL SLOPES OF 10 PERCENT TO 25 PERCENT OCCURRI NG ON AND NEAR THE SITE. BRQOAD FLAT
AREAS ARE FOUND ALONG THE WLLS CREEK FLOOD PLAIN TO THE WEST OF THE SI TE.

THE SITE | S LOCATED WTH N THE WLLS CREEK DRAI NAGE BASIN, A SUBDI VI SI ON OF THE MJUSKINGUM Rl VER BASIN. THE
TOTAL AREA DRAINED BY WLLS CREEK | S APPROXI MATELY 850 SQUARE M LES. WLLS CREEK FLOAS NORTHWARD ADJACENT TO
THE SI TE AND THROUGH THE G TY OF CAMBRI DGE, WH CH USES THE CREEK AS A MUNI G PAL WATER SUPPLY, APPROXI MATELY
THREE M LES DOMNSTREAM

THE DRAI NAGE COURSE ON THE NORTH SI DE OF THE LANDFI LL IS DESI GNATED "STREAM A'. PRI CR TO THE EXI STENCE COF
THE LANDFI LL, STREAM A WAS | NTERRUPTED BY SURFACE M NI NG ACTIVI TIES, AND SI X PONDS WERE LEFT | N UNRECLAI MED
M NE SPA L. THESE PONDS ARE NUMBERED 1 THROUGH 6 ON FIGURE 2. POND 1 FORVS POND 1 AND POND 1A DURI NG LOW
PRECI PI TATI ON PERI ODS. POND 2 ALSO BECOMES DI VI DED | NTO POND 2 AND POND 2A DURI NG LOW PRECI PI TATI ON PERI ODS.
THE SI X PONDS HAVE BEEN CLASSI FI ED AS WETLANDS BY THE US ARW CORPS OF ENG NEERS. SURFACE WATER AND LEACHATE
RUNNI NG OFF THE LANDFI LL COLLECTS IN PONDS 1, 2, 3 AND 6, WHI CH BORDER THE NORTH S| DE OF THE LANDFI LL.

THE STREAM LOCATED SQUTH OF THE SI TE | S DESI GNATED " STREAM B, " WH CH DRAINS A ONE- SQUARE- M LE AREA CONSI STI NG
OF FARM LAND AND RECLAI MED STRIP M NES. STREAM B DI SCHARGES | NTO W LLS CREEK UPSTREAM FROM THE
STREAM A CONFLUENCE.

THE HYDROGEOLOGY OF THE SI TE AREA | S COVPLEX DUE TO THE UNDERGROUND AND SURFACE COAL M NING  THE GROUNDWATER
REG ME GENERALLY CONSI STS OF TWD HYDROGEQLOGE C SYSTEMs.  THE FI RST, DESI GNATED AS THE SHALLOW AQUI FER SYSTEM
CONSI STS OF GROUNDWATER AT WATER TABLE CONDI TI ONS W THI N THE UNCONSOLI DATED ALLUVI AL DEPCSI TS AND SURFACE



MNE SPAOL IN THE STREAM A AND STREAM B VALLEYS. THE SECOND SYSTEM I S THE PARTI ALLY- CONFI NED "DEEP M NE
AQUI FER' THAT FORMED FROM THE FLOCDI NG OF | NTERCONNECTED ABANDONED UNDERGROUND COAL M NES CF THE UPPER
FREEPORT COAL. THE COAL M NE AQU FER IS USED BY THE CI TY OF BYESVILLE AS A SOURCE OF MUNI O PAL WATER, WTH
THE W THDRAWAL PO NT SHOM ON FI GURE 3.

THE POPULATI ON OF GUERNSEY COUNTY WAS ESTI MATED AT 40, 280 IN 1988. THE OH O DEPARTMENT OF DEVELOPMENT
PRQIECTS A COUNTY POPULATI ON OF 52, 606 BY THE YEAR 2000. THE MAJOR POPULATI ON CENTERS FOR THE AREA ARE
CAMBRI DGE, WHICH IS THE MAJOR CENTER W TH AN ESTI MATED 1988 POPULATI ON CF 12, 200 AND BYESVI LLE W TH 2, 690.
THE PRQJECTED GROMH WLL RESULT I N AN | NCREASED DEVAND ON THE CURRENT WATER SUPPLY AND W LL REQU RE THE
DEVELOPMENT COF NEW AREAS FOR RESI DENTI AL DVWELLI NG

#SHEA
Il1. SITE H STCRY AND ENFORCEMENT ACTI VI TI ES

THE 30- ACRE LANDFI LL PROPERTY WAS OWNED, DEVELCPED AND OPERATED BY MR FOSTER FULTZ FROM OCTOBER 1954 UNTI L
H' S DEATH I N JUNE 1982. THE LANDFI LL WAS CPERATED FROM 1982 UNTIL CLOSI NG IN 1985, BY MR FULTZ'S FAMLY.
THE FULTZ- OPERATED LANDFI LL WAS AN OPEN DUVP FROM ABOUT 1958 THROUGH 1968. THE SI TE WAS FI RST LI CENSED BY
GUERNSEY COUNTY DI STRI CT BOARD OF HEALTH IN 1969, AT WH CH TI ME THE LANDFI LL WAS PERM TTED TO  ACCEPT
HOUSEHOLD, COMVERCI AL AND | NDUSTRI AL SCLI D WASTE.

DURI NG THE 1970' S THE OPERATOR WAS CI TED FCR | NADEQUATE DAI LY COVER OF WASTE, COPEN DUMPI NG, RECEI VI NG
UNAUTHORI ZED WASTE, LEACHATE RUNCFF AND BLON NG DEBRIS. ON APRIL 14, 1983, THE SI TE WAS AGAI N BROUGHT TO THE
ATTENTI ON OF THE AUTHORI TI ES WHEN A BULLDOZER WORKI NG THERE ROLLED OVER A DRUM CONTAI NI NG CALSI BAR (A DRY
PYRCFORI C PONDER M XTURE OF CALCIUM SILICON AND BARIUM . THE CALSIBAR | GNI TED AND BURNED. | T WAS REPORTED
TO LOCAL AND STATE AUTHORI TI ES THAT THE CALSI BAR DRUM WAS ACCI DENTALLY DI SCHARGED TO THE LANDFI LL. THE
LANDFI LL CEASED WASTE DI SPCSAL OPERATI ONS | N DECEMBER 1985, WHEN THE OMER FAI LED TO RENEW THE OPERATI NG
PERM T FCR 1986.

THE FOLLOAN NG | S A SUMVARY OF AGENCY ACTI ONS COWPI LED FROM | NFCRVATI ON PROVI DED BY UNI TED STATES
ENVI RONVENTAL PROTECTI ON AGENCY (USEPA), REG ON V, OH O ENVI RONVENTAL PROTECTI ON AGENCY (CEPA) AND THE
GUERNSEY COUNTY GENERAL HEALTH DI STRI CT.

CCTOBER 1968 PRE-LI CENSI NG S| TE SURVEY BY THE OH O DEPARTMENT OF HEALTH
(ODH). SURVEY NOTED THAT THE SI TE COULD BE UNSUI TABLE FOR
A LANDFI LL BECAUSE OF PROXIM TY COF THE DEEP M NE USED BY
BYESVI LLE FOR A WATER SUPPLY.

FEBRUARY 1969 FULTZ LANDFI LL RECEI VED AN OPERATI NG LI CENSE FROM THE
COUNTY BOARD OF HEALTH

MARCH 1969 OPERATCR (FULTZ) SUBM TTED THE REQUI RED OPERATI ONAL PROCEDURE PLAN.

DECEMBER 1969 OPERATOR REPEATEDLY CI TED BY THE OEPA FOR | NADEQUATE
THROUGH 1979 COVERI NG OF WASTE, CPEN DUMPI NG, LEACHATE RUNCFF AND
RECEI VI NG UNAUTHORI ZED | NDUSTRI AL WASTE.

APRIL 1978 AN CEPA | NSPECTOR REPORTED SEEI NG 1, 000 DRUMS ON SI TE.
FI NAL DI SPCsI TI ON OF DRUMS UNKNOVWA.

MAY 1978 OEPA SENT NOTI FI CATI ONS TO THE KNOMN | NDUSTRI AL CLI ENTS OF
THE LANDFI LL | NFORM NG THEM OF POTENTI AL LI ABI LI TY UNDER
RESOURCE CONSERVATI ON AND RECOVERY ACT (RCRA) FOR DI SPOSAL
OF POTENTI AL HAZARDQUS WASTE AT AN UNAUTHCORI ZED FACI LI TY.

1979 OPERATOR | NFORVALLY REQUESTED CEPA PERM SSI ON TO ACCEPT
I NDUSTRI AL SCLVENTS FOR DI SPOSAL. FORVAL APPLI CATI ON
NEVER SUBM TTED, AND REQUEST WAS DENI ED.



MARCH 1979 OPERATCOR SUBM TTED AN CPERATI ONAL REPORT TO CEPA.

1980 OEPA CONDUCTED SAMPLI NG | NSPECTION OF SITE. RESULTS
SHOWED H GH LEVELS CF 10 METALS PLUS PHENCLI C COMPOUNDS | N LEACHATE.

1981 OPERATCOR FI LED A REQUEST FOR SCOLI D WASTE DI SPCSAL SI TE
I NVESTI GATI ON AS PART OF A REQUEST TO EXPAND THE
BOUNDARI ES OF THE LANDFI LL.

EARLY 1982 REQUEST TO EXPAND LANDFI LL BOUNDARI ES DEN ED.

JULY 1982 HAZARD RANKI NG SYSTEM EVALUATI ON PREPARED BY FI ELD
I NVESTI GATI ON TEAM  SCORE EXCEEDS 28.5 LIMT.

APRI'L 1983 USEPA PERFCRVED A RESPONSI BLE PARTY SEARCH (RPS) TO
DETERM NE PCSS|I BLE GENERATORS AT THE SI TE.

JUNE 1983 CEPA SENT REQUESTS FCR | NFORVATI ON REGARDI NG THE
FULTZ LANDFILL, TO KNOAN | NDUSTRI AL CLI ENTS OF THE
LANDFI LL, ASKI NG FOR RECORDS AND | NFORVATI ON
REGARDI NG WASTE DI SPCSAL AT THE SI TE.

APRIL 1984 FI NAL REMEDI AL ACTI ON MASTER PLAN WAS PREPARED BY
CONSULTANTS FOR USEPA, REG ON V.

SEPTEMBER 1984 CONSULTANTS RECEI VED A USEPA WORK ASSI GNVENT TO
PERFORM A REMEDI AL | NVESTI GATI ON (PHASE 1).

FEBRUARY 1985 OEPA SUBM TTED A PRELI M NARY ASSESSMENT OF THE SI TE TO THE USEPA REG ON V.
1985 OEPA RENEVED COPERATOR S OPERATI ONAL LI CENSE.
1986 OPERATCR DI D NOT APPLY FOR LI CENSE RENEWAL AND CEASED OPERATI ONS.
MARCH 1988 DRAFT AND FI NAL REMEDI AL | NVESTI GATION (RI') REPCRT, (PHASE
1), WAS PREPARED BY CONSULTANTS FOR THE USEPA, REG ON V.
DATA FROM PHASE | R WAS | NCORPCRATED | NTO THE PHASE |1 R REPCRT.

MARCH 1989 CONSULTANTS RECEI VED A USEPA WORK ASSI GNVENT TO PERFORM A
REMEDI AL | NVESTI GATI ON (PHASE 11), AND FEASI Bl LI TY STUDY (FS).

JUNE 1991 DRAFT AND FINAL (PHASE 11) RI/FS REPORT ARE FI NALI ZED
AND RELEASED BY THE USEPA.

JUNE 27, 1991 PROPCSED PLAN FOR REMEDI ATION OF SITE | S PRESENTED TO
PUBLI C. PUBLI C COMMVENT PERI CD BEG NS.

JULY 11, 1991 PUBLIC MEETING IS HELD IN BYESVI LLE, OH O TO EXPLAI N AND
DI SCUSS PRCPCSED PLAN.

JULY 27, 1991 PUBLI C COMMENT PERI CD ENDS.

THE OEPA AND COUNTY BOARD CF HEALTH RECORDS | NDI CATE THAT THE LANDFI LL ACCEPTED ABQUT FOUR DRUMS PER WEEK COF
SPENT LACQUER THI NNERS FROM A LOCAL | NDUSTRI AL PLANT AS EARLY AS DECEMBER OF 1969. BASED ON THE CONSERVATI VE
ASSUMPTI ON THAT TWD | NDUSTRI AL WASTE CGENERATCRS SHI PPED FOUR DRUMS EACH CF HAZARDQUS WASTE PER WEEK FCR 10
YEARS, | T IS ESTI MATED THAT 6, 240 DRUVS OF HAZARDOUS WASTE MAY HAVE BEEN ACCEPTED AND DI SPOSED CF AT THE
FULTZ LANDFILL SITE. ALTHOUGH LI M TED | NFORVATI ON | S AVAI LABLE CONCERNI NG THE CHARACTER OR VOLUVE OF THE



WASTES, | NFORVATI ON OBTAI NED DURI NG THE PHASE | RI | NDI CATES THAT CHLORI NATED AND NON- CHLORI NATED SCLVENTS
AND PLATI NG WASTES REPRESENT THE MAJCRI TY OF THE HAZARDOUS WASTES DI SPOSED OF ON SITE. LI QU D AND

SEM - LI QU D WASTES WERE BROUGHT TO THE SITE I N DRUVS, AND SOME OF THE SCLVENTS WERE  REPORTEDLY POURED CONTO
THE GROUND AND BURNED. SOME OF THE EMPTI ED DRUMS WERE REPORTEDLY SENT TO BE RECYCLED.

A REVI EW CF THE GUERNSEY COUNTY GENERAL HEALTH DI STRI CT' S RECORDS OF THE FULTZ LANDFILL'S 1974 AND 1979 SCLI D
WASTE DI SPCSAL QUESTI ONNAI RES | NDI CATED A TOTAL SOLI D WASTE VOLUME OF APPROXI MATELY 35 TONS PER  OPERATI NG
DAY, OR 11,000 TONS PER YEAR  THESE RECORDS ALSO | NDI CATE THE FOLLOW NG DI STRI BUTI ON OF THE TYPES OF WASTES
RECEI VED REGULARLY:

* 3 PERCENT CONSTRUCTI ON DEMCLI TI ON DEBRI S.
* 25 PERCENT HOUSEHCLD.

* 32 PERCENT | NDUSTRI AL.

* 40 PERCENT COMVERCI AL.

THE USEPA REG ON V CONDUCTED A RESPONSI BLE PARTY SEARCH (RPS) FOR THE FULTZ LANDFILL SITE IN APRIL 1983. THE
RPS | DENTI FI ED SEVERAL POTENTI ALLY RESPONSI BLE PARTI ES (PRPS) | N CONNECTI ON W TH HAZARDOUS WASTE DI SPOSAL AT
THE SITE. OF THE SEVERAL PCSSI BLE PARTI ES LI STED, ONLY THREE OF THE COVPAN ES PROVI DED DOCUMENTS CONFI RM NG
SHI PMENT OF HAZARDQUS WASTES TO THE FULTZ LANDFILL SI TE. ONE GENERATOR REPORTED  THAT PLATI NG SLUDGES WERE
SENT TO THE FULTZ LANDFI LL SI TE DURING THE PERI CD 1971 TO 1981. ANOTHER GENERATCR REPORTED THAT THE
FOLLOW NG RCRA HAZARDOUS WASTES WERE SENT TO THE FULTZ LANDFILL SI TE DUR NG THE PERI D 1969 TO 1980:

* ROLLWASH SLUDGE; NON- FLAMMVABLE LI QUI DS ( FOO0S6) .

* TRI BLEND ( TRI CHLORCETHYLENE) ; FLAMMABLE LI QUi DS ( F001).
* WASTE PAI NT; FLAMVABLE LI QU DS (D001).

* WASTE PAI NT; FLAMVABLE SOLI DS (D0O01).

* RAGS: NON- FLAMVABLE SOLI DS.

THE TYPES OF CHEM CALS AND COMPOUNDS ASSOCI ATED W TH THE ABOVE HAZARDOUS WASTES GENERALLY | NCLUDE HAZARDQOUS
METALS, CYAN DE, CHLOR NATED AND NON- CHLORI NATED ORGANI C SOLVENTS, AND PHTHALATES.

#HCP
[N H GHLI GHTS OF COVMUNI TY PARTI Cl PATI ON

THE R/ FS REPORT AND THE PROPCSED PLAN FOR THE FULTZ LANDFI LL SI TE WERE RELEASED TO THE PUBLI C FOR COMMVENT ON
JUNE 27, 1991. THESE DOCUMENTS WERE MADE AVAI LABLE TO THE PUBLIC I N BOTH THE ADM NI STRATI VE RECORD AND AN

| NFORVATI ON REPCSI TORY MAI NTAI NED AT THE USEPA DOCKET ROOM | N REG ON V AND AT THE GUERNSEY COUNTY Di STRI CT
PUBLI C LI BRARY MAI N BRANCH AND BYESVI LLE BRANCH. THE NOTI CE OF AVAI LABI LI TY FOR THESE DOCUMENTS WAS

PUBLI SHED | N THE DAI LY JEFFERSONI AN | N CAVBRI DGE, OHI O ON JUNE 27, 1991. THE PUBLI C COMMVENT PER CD ON THE
PROPOSED PLAN WAS FROM JUNE 27, 1991 TO JULY 27, 1991. |N ADDITION, A PUBLI C MEETI NG WAS HELD ON JULY 11,
1991, IN BYESVILLE, OH O AT TH S MEETI NG, REPRESENTATI VES FROM USEPA AND THE CEPA PRESENTED THE PROPCSED
PLAN AND ANSWERED QUESTI ONS ABOUT THE SI TE AND THE REMEDI AL ALTERNATI VES UNDER CONSI DERATI ON. A RESPONSE TO
THE COWVENTS RECEI VED DURI NG TH'S PERI OD |'S | NCLUDED | N THE RESPONSI VENESS SUMMVARY, WHI CH IS PART OF THI S
RECORD OF DECI SION (ROD). SEE ATTACHVENT 2.

#SRRA
I'V. SCOPE AND ROLE OF RESPONSE ACTION W THI N SI TE STRATEGY

AS WTH MANY SUPERFUND SI TES, THE PRCBLEMS AT THE FULTZ LANDFILL SI TE ARE COMPLEX. THE FULTZ LANDFI LL

REMEDI AL | NVESTI GATI ON (RI') STUDI ED THE CONTAM NANT SOURCE AREA (LANDFI LL), SO LS, SURFACE WATER AND

SEDI MENTS, LEACHATE AND SEDI MENTS SURRCUNDI NG LEACHATE SEEPS, GROUNDWATER ( BOTH SHALLOW AQUI FER AND DEEP
"COAL M NE' AQUIFER), AND AR NUMEROUS CARCI NOGENI C AND NON- CARCI NOGENI C CONTAM NANTS WERE DETECTED | N MOST
MVEDI A SAVPLED.

RESULTS OF THE RI CONCLUDED THAT GROUNDWATER AND LEACHATE AS WELL AS Al RBORNE CONTAM NANTS EMANATI NG FROM THE
SI TE, POSE UNACCEPTABLE RI SKS TO HUVAN HEALTH ANDY OR THE ENVI RONVENT. THE USEPA HAS | DENTI FI ED FOUR
REMEDI AL ACTI ON OBJECTI VES:



1. REDUCE POTENTI AL FOR RI SKS TO HUVAN HEALTH ASSOCI ATED W TH USE OF GROUNDWATER FROM El THER THE SHALLOW
AQUI FER OR THE DEEPER COAL M NE AQUI FER

2. REDUCE RI SKS TO HUVAN HEALTH ASSOCI ATED W TH THE | NHALATI ON OF Al RBORNE CONTAM NANTS FROM THE LANDFI LL
AREA.

3. REDUCE R SKS TO HUVAN HEALTH ASSOCI ATED W TH THE FUTURE USE OF GROUNDWATER FROM El THER THE SHALLOW
AQUI FER OR THE DEEPER COAL M NE AQUI FER

4. REDUCE RI SKS TO THE ENVI RONVENT ASSOCI ATED W TH EXCESSI VE MANGANESE CONCENTRATI ONS IN THE ON-SI TE
SURFACE WATERS.

TH S ROD ADDRESSES ALL OF THE ABOVE MENTI ONED REMEDI AL ACTI ON OBJECTI VES. BY CAPPI NG THE LANDFI LL AND
HYDRAULI CALLY CONTAI NI NG EXTRACTI NG AND TREATI NG GROUNDWATER AND LEACHATE EMANATI NG FROM THE LANDFI LL, THI' S
REMEDI AL ACTI ON ADDRESSES THE PRI NCI PAL RI SKS CAUSED BY THE DEPCSI TI ON CF LI QUI D HAZARDOUS SUBSTANCES, TO THE
MAXI MUM EXTENT PRACTI CABLE. EXTRACTI ON AND TREATMENT OF GROUNDWATER I N THE SHALLOW  AQUI FER WLL ALSO
PRECLUDE THE M GRATI ON OF CONTAM NANTS | NTO THE DEEPER COAL M NE AQUI FER BY BOTH REDUCTI ON OF THE LEVEL COF
CONTAM NANTS IN THE SHALLOW AQUI FER AND BY LONERI NG THE WATER TABLE AND THEREBY REDUCI NG THE EXPOSURE COF
GROUNDWATER TO CONTAM NANTS | N THE SUBSURFACE OF THE LANDFI LL. COLLECTI NG LEACHATE AND CAPPI NG THE LANDFI LL
W LL REDUCE HUMAN HEALTH RI SKS ASSCCI ATED W TH | NHALATI ON OF Al RBORNE CONTAM NANTS FROM THE LANDFI LL AND
REDUCE RI SK TO THE ENVI RONMENT DUE TO EXCESSI VE CONCENTRATI ONS OF MANGANESE. THI S IS THE FI RST AND FI NAL
REMEDY FOR THE FULTZ LANDFILL SI TE.

#S06C
V. SUMVARY OF SI TE CHARACTERI STI CS

TABLE 1 PRESENTS A SUMVARY OF THE CHEM CALS DETECTED DURI NG THE R AT THE FULTZ LANDFILL SI TE AND | NDI CATES
VWH CH CHEM CALS WERE SI TE RELATED. A DESCRI PTI ON OF SI TE CHARACTERI STI CS AND THE CHEM CALS DETECTED BY
LOCATI ON AND MEDI A TYPE FOLLOWS.

A. SI TE CHARACTERI STI CS

THE HYDROGEOLOGY OF THE FULTZ LANDFI LL SI TE AREA |'S COWLEX DUE TO THE UNDERGROUND AND SURFACE (STRI P) COAL
M NI NG ON AND ADJACENT TO THE SI TE. THE CONCEPTUAL MCDEL OF GROUNDWATER FLOW AT THE FULTZ LANDFILL SITE IS A
TWD- AQUI FER SYSTEM THE SHALLOW AQUI FER AND THE COAL M NE AQUI FER  SEE FI GURE 4.

1. THE SHALLOW AQUI FER SYSTEM I S A LOCAL WATER TABLE AQUI FER GENERALLY LI M TED TO THE UNCONSCLI DATED VALLEY
SEDI MENTS AND STRIP M NING SPO LS I N STREAM VALLEY A, THE OVERALL GROUNDWATER FLOW DI RECTI ON | N THE STREAM
VALLEY A | S FROM EAST TO WEST, W TH THE EXCEPTI ON OF THE REG ON AROUND PONDS 2 AND 2A, WHERE THERE IS A
DEPRESSI ON | N THE WATER TABLE BETWEEN PONDS 1 AND 2 THAT FORVB A GROUNDWATER CAPTURE, DEFI NED AS THE "POND 2
GROUNDWATER CAPTURE AREA, " WH CH CAUSES A GROUNDWATER DI VI DE, SPLI TTI NG THE SHALLOW AQUI FER | NTO EASTERN AND
WESTERN SYSTEMS.

A. EASTERN SYSTEM GROUNDWATER FLOW IS DOM NATED BY RADI ALLY | NWARD GRADI ENTS CENTERED ARCUND WELLS M3, MLO,
AND GAEO4, AND THE POND 2 AND 2A AREAS. TH' S | NVARD GRADI ENT MAKES GROUNDWATER FLOW DOWN | NTO THE ~ SHALLOW
AQUI FER AND THEN TO THE DEEPER COAL M NE AQUI FER, AND ACTS AS A COMMUNI CATI ON PO NT BETWEEN THE TWD AQUI FERS
WHEREBY CONTAM NANTS | N THE SHALLOW AQUI FER M GRATE | NTO THE DEEPER COAL M NE AQU FER  TH S I S REFERRED TO
AS THE EASTERN GROUNDWATER CAPTURE SYSTEM  SEE FI GURE 5.

B. WESTERN SYSTEM GROUNDWATER FLOW IS WEST TOMRD WLLS CREEK. THE FLOW ORI G NATES PARTLY FROM THE M NE
SPA L AREAS ON THE NORTH AND SCQUTH SI DES OF STREAM A, AND PARTLY FROM THE WESTERN HALF CF THE FULTZ LANDFI LL
SITE. THE GROUNDWATER THEN FLOAS WEST BENEATH | -77 AND | NTO WLLS CREEK.

2. THE COAL M NE AQUI FER SYSTEM | S A CONFI NED TO PARTI ALLY- CONFI NED AQUI FER THAT HAS FORVED | N THE ABANDONED
I DEAL COAL M NE DUE TO THE FLOODI NG OF THE | NTER- CONNECTED UNDERGRCUND M NE WORKI NGS OF THE UPPER FREEPORT
COAL. SEE FIGURE 3. GROUNDWATER FLOW DI RECTI ONS LEAD FROM THE FULTZ LANDFILL SI TE TO THE BYESVI LLE PLANT
NO 2 WELL. THE WTHDRAWAL PO NT FOR THE BYESVI LLE PLANT NO 2 IS APPROXI MATELY ONE M LE SQUTH OF THE SI TE.



THE G TY OF BYESVI LLE USES THE COAL M NE AQU FER SYSTEM AS A SOURCE OF MUNI CI PAL WATER

I'N ADDI TION TO THE SHALLOWN AND COAL M NE AQUI FERS, GROUNDWATER MAY ALSO SEASONALLY OCCUR ABOVE PERCHI NG
LAYERS I N | NTACT BEDROCK ABOVE THE M NED UPPER FREEPORT COAL SEAM  SEE FI GURE 4.

B. SI TE CONTAM NATI ON
1. SURFACE SO L CONTAM NATI ON

THE FOLLOW NG ORGANI C CHEM CALS WERE DETECTED I N THE ON-SI TE SAMPLES: ACETONE, DI - N- BUTYLPHTHALATE, METHYLENE
CHLORI DE, TETRACHLORCETHENE AND TOLUENE. SELENI UM WAS THE ONLY | NORGANI C CHEM CAL FOUND I N THE ON-SITE SO L
SAMPLES AT CONCENTRATI ONS ABOVE BACKGROUND.

2. LEACHATE AND LEACHATE SEDI MENT

SEVERAL ORGANI C CHEM CALS WERE DETECTED | N THE LEACHATE WATER, | NCLUDI NG ACETONE, BENZENE, BENZYL ALCCOHCL,

Bl S( 2- ETHYLHEXYL) PHTHALATE, CHLOROBENZENE, CHLORCETHANE, DI ETHYLPHTHALATE, ETHYLBENZENE, 2- METHYLPHENCL,

4- METHYLPHENCL, N-NI TROSCDI PHENYLAM NE, NAPHTHALENE, PHENCL, TOLUENE AND XYLENES. THE CONCENTRATI ONS RANGED
FROM 2 G LITTER FOR BENZENE, TO 150 G LITTER FOR ETHYLBENZENE.

THE FOLLON NG | NORGANI C CHEM CALS WERE DETECTED | N THE LEACHATE WATER AT LEVELS ABOVE THE BACKGROUND RANGE:
BARIUM CALC UM CHROM UM NAGNESI UM MANGANESE, POTASSI UM AND SCDI UM

SEVERAL ORGANI C CHEM CALS WERE DETECTED | N THE LEACHATE SEDI MENT SAMPLES | NCLUDI NG ACETONE,

Bl S( 2- ETHYLHEXYL) PHTHALATE, BUTYLBENZYLPHTHALATE, BENZQ( A) ANTHRACENE, CHLOROBENZENE, 1, 4- DI CHLOROBENZENE,
3, 3- DI CHLORCBENZI DENE, DI - N- OCTYLPHTHALATE, ETHYLBENZENE, DI BENZOFURAN, FLUCRANTHENE, NAPHTHALENE,
PHENANTHRENE, METHYLENE CHLORI DE, N- NIl TROSCDI PHENYLAM NE, TOLUENE AND XYLENES. Sl X | NORGANI C CHEM CALS
WERE DETECTED ABOVE BACKGROUND | N THE LEACHATE SEDI MENT SAMPLES, | NCLUDI NG CALCIUM | RON, SILVER SELEN UM
THALLI UM AND CYAN DE.

3. POND WATER AND SEDI MENT CONTAM NATI ON

SURFACE WATER AND SEDI MENT SAMPLES WERE COLLECTED FROM ALL SI X OF THE PONDS ON SI TE.  TRI CHLORCETHENE WAS
DETECTED AT A CONCENTRATION OF 1.75 G LITTER IN POND 1. CHLOROBENZENE, CHLOROFORM AND 1, 1, 1- TRI CHLORCETHANE
WERE DETECTED I N THE SEDI MENTS OF ALL PONDS. | N ADDI TI ON TO THESE COVPOUNDS, PHTHALATES WERE DETECTED | N THE
SEDI MENTS OF PONDS 1, 3, AND 4. NMANGANESE WAS THE ONLY | NORGANI C CHEM CAL REGULARLY DETECTED ABOVE
BACKGROUND, | N THE POND WATER SAMPLES.

4. SHALLOW AQUI FER CONTAM NATI ON

THE EASTERN SHALLOW AQUI FER W THI N THE | NFLUENCE OF THE EASTERN GROUNDWATER CAPTURE SYSTEM CONTAI NED
RELATI VELY LOW CONCENTRATI ONS OF CARBON DI SULFI DE, CHLORCETHANE, 1, 2- DI CHLOROETHENE, ETHYLBENZENE,
4- METHYL- 2- PENTANONE, VI NYL CHLORI DE, XYLENES, AND BI S(2- ETHYLHEXYL) PHTHALATE) .

ALL OF THE METALS ANALYZED WERE DETECTED ABOVE BACKGROUND CONCENTRATIONS, W TH BARI UM BERYLLIUM CADM UM
CHROM UM CCBALT, COPPER, LEAD, NANGANESE AND VANADI UM PRESENT | N CONCENTRATI ONS GREATER THAN 5 TI MES THE
BACKGROUND CONCENTRATI ONS. CONTAM NANTS | N THE EASTERN SHALLOW AQUI FER HAVE THE POTENTI AL OF MOVI NG | NTO THE
DEEP M NE AQU FER VIA POND 2 AND THE COAL BARRI ER RQUTES. THE COAL BARRI ER ROUTE IS FORVED BY UNM NED COAL
VWH CH WAS LEFT | N-PLACE, BETWEEN THE SHALLOW AND COAL M NE AQUI FERS. SEE FI GURE 3.

THE WESTERN SHALLOW AQUI FER CONTAI NED LOW CONCENTRATI ONS CF 1, 2- DI CHLORCETHENE, ETHYLBENZENE, TOLUENE,
XYLENES AND Bl S( 2- ETHYLHEXYL) PHTHALATE WH CH WERE FOUND MOSTLY | N A VELL THAT WAS SCREENED | N THE LANDFI LL.

SOME METALS DETECTED AT OFF-SI TE WELL NEST Mo/ M6 WERE DETECTED I N ON-SI TE WELLS | MVEDI ATELY DOMNGRADI ENT FROM
THE LANDFI LL. CONCENTRATI ONS WERE H GHER I N THE WELL CLOSER TO THE LANDFI LL (WELL M), THAN IN THE WVELL M,
WH CH | S FURTHER FROM THE LANDFI LL. METALS CONCENTRATI ONS I N WELL Mb THAT WERE ELEVATED ABOVE THE GADO4
BACKGROUND SAMPLE | NCLUDE ARSENI C (136 G LITTER), BARI UM (2120 G LITTER), COPPER (277 GLITTER), LEAD (150



G LITTER), MANGANESE (5,560 G LITTER), MERCURY (0.4 G LITTER) AND VANADI UM (126 G LITTER). BECAUSE
GROUNDWATER GRADI ENTS | N THE WESTERN SHALLOW AQUI FER | NDI CATE THAT GROUNDWATER FLOWS FROM THE WESTERN HALF CF
THE SI TE TO THE SAND AND GRAVEL AQUI FER UNDER W LLS CREEK, |T |'S PROBABLE THAT THE METALS DETECTED I N WELL M6
ARE S| TE- RELATED.

5. DEEP M NE AQUI FER CONTAM NATI ON

THE DEEP M NE AQUI FER GROUNDWATER NEAR THE EASTERN GROUNDWATER CAPTURE SYSTEM CONTAI NED ELEVATED
CONCENTRATI ONS OF MOST OF THE METALS FOUND IN THE SHALLOW AQUI FER, BUT DI D NOT CONTAI N ANY OF THE ORGANI CS
FOUND IN THE SHALLOW AQUI FER. THE DEEP M NE AQUI FER GROUNDWATER NEAR THE CCOAL BARRI ER ROUTE WAS FOUND TO
CONTAI N ELEVATED CONCENTRATI ONS OF ONLY A FEW METALS, BUT ALSO CONTAI NED LOW CONCENTRATI ONS OF ORGANI CS

I NCLUDI NG VI NYL CHLORI DE, 1, 2-DI CHLORCETHENE, AND BENZO C ACID. THE VI NYL CHLORI DE NMAY BE A BI CDEGRADATI ON
BY PRCDUCT OF THE TRI CHLORCETHENE REPORTEDLY DI SPOSED CF I N THE LANDFI LL.

THE DEEP M NE AQUI FER CONTAM NANTS REFLECT THE EFFECTS OF CONTAM NATED GROUNDWATER MOVI NG FROM THE SHALLOW
AQUI FER THROUGH THE COAL BARRI ER RQUTE | NTO THE DEEP M NE AQUI FER  THE CONTAM NANTS FOUND I N THE DEEP M NE
AQUI FER AT TH S LOCATI ON MAY ALSO REFLECT THE EFFECTS OF CONTAM NATED GROUNDWATER MOVI NG FROM THE BEDRCCK VI A
SECONDARY PERMEABI LI TY | N THE ROCKS UNDERLYI NG THE SOUTHERN HALF OF THE LANDFI LL.

6. CHEM CALS I N THE BACKGROUND ENVI RONVENT

FOURTEEN PCOLYNUCLEAR AROVATI C HYDROCARBONS ( PAHS) WERE DETECTED I N THE PHASE |1 BACKGROUND SO L, SEDI MENT,
AND WATER SAMPLES. PAHS CAN BE ASSCCI ATED W TH COAL, COAL TAR CR OTHER CCAL DI STI LLATI ON PRCDUCTS, AS  WELL
AS COAL AND PETROLEUM COVBUSTI ON PRCDUCTS. BECAUSE THEY ARE COMMON TRACE CHEM CALS I N THE ENVI RONMVENT, PAHS
WERE NOT ATTRI BUTED TO THE LANDFI LL BASED ON THE AVAI LABLE BACKGRCUND DATA AND SCREEN NG CRI TERI A, AS| DE FROM
THE TYPI CAL METALS NORVALLY ASSCCI ATED W TH COAL SUCH AS | RON AND MANGANESE, SEVERAL OTHER HEAVY METALS HAVE
BEEN DOCUMENTED | N THE LI TERATURE AS BEI NG ASSOCI ATED W TH CQOAL PI LE LEACHATE, | NCLUDI NG ARSENI C, ANTI MONY,
AND SELENNUM I N ORDER FOR A COVPOUND TO BECOME A CONTAM NANT OF POTENTI AL CONCERN (COPC), | T WOULD HAVE TO
BE PRESENT AT TWCE (2X) THE DETECTED BACKGROUND CONCENTRATION. IN THE R, IF A CONTAM NANT WAS FOUND ON

SI TE AND NOT | N BACKGROUND SAMPLES, | T WOULD BE CONSI DERED A COPC.

C. RQUTES OF M GRATI ON
1. M GRATI ON THROUGH SURFACE WATER AND SEDI MENT

CONTAM NATED SURFACE WATER AT THE FULTZ LANDFILL SITE | S PRESENT | N THE LEACHATE SEEPS AROUND THE BASE OF THE
LANDFI LL.  CONTAM NATI ON | N THESE SEEPS RESULTS FROM THE | NFI LTRATI ON CF PRECI Pl TATI ON | NTO THE LANDFI LL
SURFACE, AND SUBSEQUENT PERCOLATI ON THROUGH THE WASTES. LEACHATE SEEPS ON THE EASTERN S| DE OF THE LANDFI LL
ENTER POND 2, AND THE WATER IN POND 2 ULTI MATELY | NFI LTRATES | NTO THE GROUNDWATER SYSTEM  LEACHATE SEEPS ON
THE WESTERN SI DE OF THE LANDFI LL ENTER STREAM A DOANGRADI ENT OF THE SITE, WHCH IN TURN FLOAS | NTO WLLS
CREEK.

MANY OF THE CONTAM NANTS | N THE LEACHATE WATER AND SEDI MENT ARE THE SAME AS THOSE DETECTED I N GROUNDWATER,
THE CONCENTRATI ONS OF THE CONTAM NANTS ARE AN ORDER OF MAGNI TUDE HI GHER I N THE SEEP SAMPLES. LOAER
CONTAM NANT LEVELS ARE SEEN | N THE GROUNDWATER BECAUSE THE LEACHATE | S DI LUTED WHEN I T M XES WTH THE
GROUNDWATER.

2. M GRATION WTH N GROUNDWATER

CONTAM NATED GROUNDWATER BENEATH THE EASTERN HALF CF THE LANDFI LL FLOWS TO THE DEEP M NE AQUI FER BY TWD NAI N

RQUTES: (1) NORTH THROUGH A PATHWAY CREATED BY THE | NTERSECTI ON OF THE STRIP M NE AND DEEP M NE NEAR PONDS 2

AND 2A, AND (2) SOUTH THROUGH POTENTI AL M NI NG RELATED BREACHES OR NATURAL FRACTURES | N THE COAL BARRI ER THAT
SEPARATE THE SHALLOW AND DEEP M NE AQUI FERS.

GROUNDWATER FROM THE WESTERN S| DE OF THE LANDFI LL FLOAS NORTH TOMRDS THE WESTERN END CF STREAM A AND | NTO
WLLS CREEK. GROUNDWATER | NFI LTRATI NG | NTO THE BEDROCK MOVES MOSTLY VI A UNSATURATED FLOW I NTO THE DEEP M NE.
I'N AREAS WHERE THE BEDRCCK |'S UNDERM NED, CONTAM NATI ON MAY ALSO BE TRANSPORTED THROUGH SUBSI DENCE FRACTURES.



3. M GRATI ON | NTO AND THROUGH Al R

VOLATI LE COMPOUNDS CAN M GRATE FROM THE SO L, LEACHATE, AND/ OR SURFACE WATER I NTO THE AIR  OF THE SEVERAL
VOLATI LE ORGANI C COMPQUNDS VWH CH VWERE FOUND IN THE SO L, LEACHATE, OR SURFACE WATER, ONLY BENZENE, TOLUENE,
AND ACETONE WERE DETECTED DURI NG THE AIR MONI TORI NG SURVEY. SEE FI GURE 10 FOR EXACT LOCATIONS OF AR

MONI TCRI NG PO NTS.

#SSR
VI. SUMVARY OF SI TE RI SKS

PRESENTED I N THE FOLLOWN NG SECTION IS A DI SCUSSI ON WHI CH PROVI DES AN | NDI CATI ON OF THE ACTUAL AND POTENTI AL
RI SKS TO HUVAN HEALTH AND THE ENVI RONMENT POSED BY CONDI TI ONS AT THE FULTZ LANDFILL SITE. TH S | NFOCRVATI ON
SUPPORTS THE DECI SI ON TO TAKE REMVEDI AL ACTI ON AT THE FULTZ LANDFILL SITE.

1. HUVAN HEALTH Rl SKS

A. MEDI A OF CONCERN

CHEM CALS DETECTED | N SURFACE WATER AND SEDI MENT, SURFACE SO L, GROUNDWATER, LEACHATE AND SEDI MENT, AND Al R
ARE | DENTI FI ED FOR EVALUATI ON I N THE R SK ASSESSMENT.

B. CONTAM NANTS OF POTENTI AL CONCERN AND CONCENTRATI ONS FOR EACH MEDI UM

1. GROUNDWATER - GROUNDWATER SAMPLES WERE COLLECTED FROM MONI TORI NG WELLS (FI GURE 5) AS WELL AS FROM SEVERAL
RESI DENTI AL WELLS (FI GURE 6) AND THE BYESVI LLE PLANT NO. 2 WELL. MONI TORI NG VELL DATA FROM PHASES | AND 11
WERE COMBI NED | N THE RI SK ASSESSMENT | N ORDER TO PROVI DE A MORE COVPLETE DATA BASE THAT IS MORE

REPRESENTATI VE OF THE RANGE OF GROUNDWATER QUALI TY THAT COULD OCCUR AT THE SI TE. GROUNDWATER DATA FROM  THE
MONI TORI NG VELLS WERE PRESENTED SEPARATELY FOR THE SHALLOW AQUI FER AND THE COAL M NE AQUI FER.  DATA FROM THE
RESI DENTI AL WELLS AND THE BYESVI LLE WATER SUPPLY WELL WERE EVALUATED | NDI VI DUALLY BY WVELL.

A SHALLOW AQUI FER

THE SHALLOW AQUI FER WELL GROUP IS COWPRI SED OF 15 WELLS THAT ARE SCREENED I N THE ALLUVI AL SEDI MENT AND STRI P
M NE SPO L MATERI ALS ON SITE, ALONG STREAM A AND | N THE BEDROCK | MVEDI ATELY BENEATH THE LANDFI LL. SEE FI GURE
5. DATA FROM THE SHALLOW AQUI FER ON-SI TE WELLS | S PRESENTED | N TABLE 2.

B. COAL M NE AQUI FER

FOUR MONI TORI NG VELLS ARE SCREENED IN THE COAL M NE AQUI FER LOCATED I N THE UPPER FREEPORT COAL SEAM  DATA
FROM THE DEEP M NE AQUI FER WELLS WERE SUMVARI ZED | N TABLE 3.

C. OFF-SI TE RESI DENTI AL WELLS

FI VE RESI DENTI AL VEELLS I N THE AREA AND ONE BACKGRCOUND WELL (RW04) WERE SAMPLED. A DATA SUMVARY FOR THE SI X
RESI DENTI AL WELLS | S PRESENTED | N TABLE 4.

D. BYESVI LLE WATER SUPPLY WVELL (PLANT NO 2)

THE G TY OF BYESVI LLE OPERATES TWD PUMPI NG AND TREATMENT PLANTS FOR THE SUPPLY OF COMMUNI TY WATER  PLANT NO
2 PUMPS GROUNDWATER FROM THE DEEP M NE AQUI FER EAST OF THE CITY. THE AVERAGE OF THE UNTREATED SAMPLE AND | TS
DUPLI CATE AS WELL AS THE TREATED SAMPLE RESULTS ARE PRESENTED | N TABLE 5.

2. LEACHATE AND SEDI MENT AROUND LEACHATE SEEPS - PHASE Il R DATA IS USED FOR THE EVALUATI ON OF RI SK BASED ON
THE LEACHATE SEEPS. THE LEACHATE SAMPLI NG LOCATI ONS ARE SHOMN ON FI GURE 7. DATA FROM SAMPLES OF LEACHATE
AND SEDI MENT AROUND LEACHATE SEEPS ARE SUMMVARI ZED I N TABLES 6 AND 7, RESPECTI VELY.

3. SURFACE WATER AND SEDI MENT - PHASE || R SURFACE WATER AND SEDI MENT DATA ARE USED I N THE RI SK ASSESSMENT.



SURFACE WATER AND SEDI MENT SAMPLES WERE COLLECTED FROM M D- STREAM CR M D- POND AT M D- DEPTH FROM TWD LOCATI ONS
ON STREAM A (UPSTREAM AND DOANSTREAM OF THE LANDFI LL), FROM FI VE OF THE PONDS, AND FROM FOUR LOCATI ONS ALONG
WLLS CREEK. SEE FI GURE 7 FOR EXACT SAMPLI NG LOCATI ONS.
A. STREAM A AND PONDS
SURFACE WATER AND SEDI MENT DATA FOR STREAM A AND THE PONDS ARE PRESENTED I N TABLES 8 AND 9, RESPECTI VELY.
B. WLLS CREEK
TABLES 10 AND 11 PRESENT THE DATA RESULTS FOR THE WLLS CREEK SURFACE WATER AND SEDI MENT, RESPECTI VELY.
4. SO LS - SURFACE SO L SAWPLES WERE CCOLLECTED FROM THE FULTZ LANDFI LL SI TE FROM TEN LOCATI ONS. I N ADDI Tl ON,
THREE OFF- SI TE LOCATI ONS WERE SAMVPLED TO REPRESENT BACKGRCOUND CONDI TI ONS.  THE SAMPLI NG LOCATI ONS ARE
I NDI CATED ON FI GURE 8, AND ANALYTI CAL SUMVARI ES FOR THE ON-SI TE SURFACE SO L SAMPLES AND THE BACKGRCUND
SURFACE SO L SAMPLES ARE PRESENTED I N TABLE 12.
5. AIR - AN AMBI ENT AIR QUALI TY MONI TORI NG SURVEY WAS CONDUCTED TO MEASURE THE TOTAL CONCENTRATI ON OF
VOLATI LE ORGANI C COMPQUNDS | N THE AMBI ENT AIR AT THE SITE. SEVEN Al R SAVPLI NG STATI ONS WERE ESTABLI SHED AT
VAR QUS LOCATI ONS ARQUND THE SI TE. THE SAMPLI NG LOCATI ONS ARE | NDI CATED ON FI GURE 10. THE FREQUENCI ES COF
DETECTI ON AND THE MAXI MUM CONCENTRATI ONS OF DETECTED CHEM CALS ARE PRESENTED | N TABLE 13.
2. EXPCSURE ASSESSMENT
EXPOSURE PATHWAYS
EXPOSURE PATHWAYS ( THE LI NK BETWEEN THE SOURCE AND RECEPTOR), BY WH CH HUMAN PCPULATI ONS COULD BE EXPOSED TO
CONTAM NANTS ARE DEFI NED BY A SOURCE AND MECHANI SM CF CHEM CAL RELEASE TO THE ENVI RONMVENT, AN ENVI RONMENTAL
TRANSPORT MEDI UM FOR THE RELEASED CHEM CAL, A PO NT OF POTENTI AL EXPOCSURE BY THE RECEPTCR W TH THE MEDI UM
(1. E., THE "EXPOSURE PO NT"), AND A ROUTE OF EXPOSURE (I.E., | NHALATION, | NGESTION, DERVAL CONTACT) .
1. CURRENT USE SCENARI O
EXPOSURE PATHWAYS THAT WERE QUANTI TATI VELY EVALUATED UNDER RESI DENTI AL LAND USE CONDI TI ONS WERE:

* DI RECT CONTACT W TH SEDI MENTS | N STREAM A AND | TS PONDS BY CH LDREN AND TEENAGERS,

* DI RECT CONTACT W TH SEDI MENTS | N WLLS CREEK BY CH LDREN AND TEENAGERS,;

* DI RECT CONTACT W TH SURFACE WATER | N STREAM A AND | TS PONDS BY CHI LDREN AND TEENAGERS;

* DI RECT CONTACT W TH SURFACE SO L BY CHI LDREN AND TEENAGERS;

* I NGESTI ON OF GROUNDWATER FROM THE BYESVI LLE WATER SUPPLY BY OFF- SI TE ( BYESVI LLE)
RESI DENTS AND | NHALATI ON EXPOSURE VI A SHONERI NG

* I NGESTI ON OF GROUNDWATER BY NEARBY RESI DENTS (| NHALATI ON EXPOSURE VI A SHONERI NG W LL BE
QUALI TATI VELY EVALUATED) ;

* I NFREQUENT DI RECT CONTACT W TH LEACHATE SEEPS BY CHI LDREN AND TEENAGERS;

* I NFREQUENT DI RECT CONTACT W TH LEACHATE SEDI MENTS BY CHI LDREN AND TEENAGERS, AND

* DI RECT | NHALATI ON OF Al RBORNE CHEM CALS BY NEARBY RESI DENTS.

2. FUTURE USE SCENARI O



EXPOSURE PATHWAYS THAT WERE QUANTI TATI VELY EVALUATED UNDER RESI DENTI AL LAND USE ARE:
* DI RECT CONTACT W TH SURFACE SO L BY HYPOTHETI CAL RESI DENTS ON THE FULTZ LANDFI LL SI TE;

* I NGESTI ON AND | NHALATI ON (WHI LE SHOMNERI NG OF GROUNDWATER FROM THE SHALLOW AQUI FER BY
HYPOTHETI CAL RESI DENTS ON THE FULTZ LANDFI LL SITE;, AND

* I NGESTI ON AND | NHALATI ON (WH LE SHOWNERI NG OF GROUNDWATER FROM THE DEEP AQUI FER BY
HYPOTHETI CAL RESI DENTS ON THE FULTZ LANDFILL SI TE.

EXPOSURE PO NT CONCENTRATI ONS

EXPOSURE PO NT CONCENTRATI ONS WERE DERI VED FOR EVALUATI NG A REASONABLE MAXI MUM EXPCSURE (RME) CASE.  THEY
REPRESENT POSS| BLE UPPER BOUND EXPOSURES FCR A TYPI CAL | NDI VI DUAL BY COMBI NI NG REASONABLE NVAXI MUM EXPOSURE
ESTI MATES W TH UPPER BOUND TOXICI TY CRITERIA.  THE UPPER 95TH CONFI DENCE LIM T OF THE AR THVETI C MEAN
CONCENTRATI ON FOR EACH CHEM CAL |'S COVBI NED W TH REASONABLE MAXI MUM VALUES DESCRI BI NG THE EXTENT,
FREQUENCY, AND DURATI ON OF EXPOSURE TO ESTI MATE CHRONI C DAI LY | NTAKES (CDI'S) FOR THE RVE CASE.

EXPOSURE PO NT CONCENTRATI ONS USED TO ESTI MATE RI SKS FOR | NORGANI C CHEM CALS OF CONCERN ARE BASED ON TOTAL

| NORGANI C ANALYTI CAL RESULTS (I.E, NON FILTERED SAMPLES) FOR GROUNDWATER AND SURFACE WATER DI SSCLVED

ESTI MATES OF | NORGANI CS WERE NOT USED IN TH S RI SK ASSESSMENT BECAUSE DI SSOLVED ESTI MATES MAY TEND TO
UNDERESTI MATE EXPOSURE ( THE SCREENS ON POTABLE WELLS ARE NOT AS FINE AS THE FI LTER SYSTEMS USED TO ANALYZE

DI SSOLVED CONCENTRATI ONS). AN ASSUMPTI ON | S THAT EXPCSURE PO NT CONCENTRATI ONS W LL REMAI N CONSTANT OVER THE
EXPOSURE PERI CD ASSUMED UNDER THE DI FFERENT EXPOSURE SCENARI OS EVALUATED. TH S IS A REASONABLE ASSUMPTI ON FOR
PERSI STENT CHEM CALS OR WHERE A LARCE RESERVAO R OF CHEM CALS EXI STS.

CDI'S WERE USED TO PREDI CT POTENTI AL HUVAN | NTAKES COF CHEM CALS OF CONCERN. CONCENTRATI ONS OF CHEM CALS IN
RELEVANT ENVI RONVENTAL MEDI A AT PO NTS CF POTENTI AL EXPCSURE PO NTS WERE USED TO ESTI MATE CDIS. CDI'S ARE
EXPRESSED AS THE AMOUNT OF A SUBSTANCE TAKEN | NTO THE BCDY PER UNIT BODY WEI GHT PER DAY, OR MJ KG DAY. A CDI
I'S AVERAGED OVER A LI FETI ME FOR CARCI NOGENS AND OVER THE EXPOSURE PERI CD FOR NON CARCI NOGENS. ESTI MATES OF
CDI' S ARE THEN USED TO PREDI CT THE POTENTI AL HEALTH RI SKS ASSCCI ATED W TH EXPOSURES TO CARCI NOGENS AND THE
POTENTI AL FOR ADVERSE NONCARCI NOGENI C HEALTH EFFECTS.

THE USEPA HAS NOT DERI VED A REFERENCE DOSE (RFD) FOR LEAD, ONE OF THE SELECTED CHEM CALS OF CONCERN LI STED I N
THE R SK ASSESSMENT. EXPOSURES TO LEAD WERE NOT EVALUATED BY DERIVING A CDI. | NSTEAD A PHARMACCKI NETI CS
MCDEL ( THE | NTEGRATED UPTAKE/ Bl OKI NETI C (1 U BK) MCDEL) DEVELOPED BY THE USEPA WAS USED TO EVALUATE THE | MPACT
OF POTENTI AL LEAD EXPCSURES ON BLOOD LEAD LEVELS I N YOUNG CH LDREN.

FOR DI RECT CONTACT W TH SEDI MENTS FROM ON-SI TE SO L AND SEDI MENTS, THE Rl SK ASSESSMVENT ASSUVED THAT CHI LDREN
AND TEENAGERS, FROM 6 TO 16 YEARS OF AGE WOULD BE EXPCSED 109 DAYS PER YEARS FOR 10 YEARS. TO ESTI MATE DERVAL
EXPOSURES, THE AMOUNT OF SEDI MENT ACCUMULATI ON ON SKIN, THE AREA OF SKI N EXPOSED, AND THE AMOUNT OF CHEM CAL
ABSORPTI ON ARE DEFINED IN THE RI. AN ESTI MATE OF THE AMOUNT OF SEDI MENT ACCUMULATI ON ON SKIN OF 1.45 MG

SEDI MENT/ (SQ CM) FOR THE RVE CASE |'S USED FOR TH S PATHWAY BASED ON AN ESTI MATED AVERAGE SOl L ACCUMULATI ON
RATE AND ADJUSTED TO ACCOUNT FOR POTENTI AL DI FFERENCES BETWEEN SEDI MENT AND SO L ADHERENCE TO SKIN. THE
SURFACE AREA OF EXPOSED SKI N WAS CALCULATED ASSUM NG THE HANDS, ARMVB, LEGS, AND FEET (6,810 SQ CM WOULD BE
EXPCSED FOR THE RVE CASE (I.E., ASSUM NG CH LDREN PLAY | N THE SEDI MENTS). THUS, SEDI MENT CONTACT RATE (IN M3
SEDI MENT/ DAY) WAS CALCULATED BY MULTI PLYI NG THE SEDI MENT ACCUMULATI ON RATE OF 1.45 MJ (SQ CM BY THE EXPOSED
SKIN AREA (IN (SQ O/ DAY).

FOR | NCI DENTAL | NGESTI ON OF SO L AND LEACHATE SEDI MENT, A WVEI GHTED AVERAGE | NGESTI ON RATE FOR THE 6- TO

16- YEAR ACE PERI OD WAS CALCULATED BASED ON VALUES PROVIDED FOR SO L. THE WEI GHTED AVERACE | NGESTI ON RATE
WAS A CONSERVATI VE ESTI MATE (6- TO 16- YEAR OLDS), BASED ON THE RESULTS FROM A RECENT STUDY ON SO L | NGESTI ON
AMONG 1 TO 4 YEAR QOLDS.

MANY CF THE ASSUMPTI ONS USED I N THE RI SK ASSESSMVENT WHEN EVALUATI NG EXPOSURE PO NT CONCENTRATI ONS AND CDI S
UNDER CURRENT AND FUTURE USE SCENARI OS FCR | NGESTI ON OF GROUNDWATER ( SHALLOW AND DEEP AQUI FERS) AND
I NHALATI ON WH LE SHOWERI NG W TH GROUNDWATER ( SHALLOW AND DEEP AQUI FERS) ARE SI M LAR  PARAMETERS USED TO



EVALUATE | NGESTI ON OF GROUNDWATER FOR CURRENT AND FUTURE USE SCENARI OS ARE A PERSON VEEI GHI NG 70 KG | NGESTI NG
2.0 LI TTER DAY FOR 365 DAYS/ YEAR OVER A 70 YEAR PERI CD. FOR | NHALATI ON OF CONTAM NANTS WH LE SHOWERI NG W TH
GROUNDWATER, A FOSTER AND CHROSTOABKI MODEL WAS USED TO ASSESS THE POSSI BLE | NHALATI ON EXPOSURES. SECTI ON
6.3.5 - ESTI MATI ON CF HUVAN EXPOSURE IN THE R CAN BE REFERRED TO FOR FURTHER DI SCUSSI ONS OF PARAMETERS AND
CONCENTRATI ONS USED TO DETERM NE EXPCSURE PO NT CONCENTRATI ONS.

3. TOXICQ TY ASSESSMENT

IN THE RI SK ASSESSMENT | NDI VI DUAL PCOLLUTANTS ARE SEPARATED | NTO TWD CATEGCRI ES OF CHEM CAL TOXI CI TY DEPENDI NG
ON WHETHER THEY EXHI BI T NONCARCI NOGENI C OR CARCI NOGENI C EFFECTS.  FOR THE PURPCSE OF ASSESSI NG  RI SKS

ASSCCI ATED W TH POTENTI AL CARCI NOGENS, THE SCI ENTI FIC PCSI TION IS THAT A SMALL NUMBER OF MOLECULAR EVENTS CAN
CAUSE CHANGES IN A SINGLE CELL OR A SMALL NUMBER COF CELLS THAT CAN LEAD TO TUMCR FCRVATI ON.

FOR CHEM CALS EXHI Bl TI NG NONCARCI NOGENI C EFFECTS, | T IS BELI EVED THAT CRGANI SM5 HAVE PROTECTI VE MECHANI SVB
THAT MUST BE OVERCOME BEFORE THE TOXI C ENDPAO NT IS MANI FESTED. FCR EXAMPLE, |F A LARGE NUMBER OF CELLS
PERFORM THE SAME OR SI M LAR FUNCTI ONS, | T WOULD BE NECESSARY FCOR SI GNI FI CANT DAVAGE OR DEPLETI ON CF THESE
CELLS TO OCCUR BEFORE AN EFFECT COULD BE SEEN. TH S THRESHOLD VI EW HOLDS THAT A RANGE OF EXPOSURES FROM
JUST ABOVE ZERO TO SOME FI NI TE VALUE CAN BE TOLERATED BY THE ORGANI SM W THOUT APPRECI ABLE R SK OF CAUSI NG THE
DI SEASE. SOVE CHEM CALS CAN ALSO EXHI BI T BOTH CARCI NOGENI C AND NONCARCI NOGENI C EFFECTS.

A. CANCER POTENCY FACTORS FOR CONTAM NANTS OF CONCERN THAT ARE CARCI NOGENS

CANCER POTENCY FACTORS (CPFS) HAVE BEEN DEVELCPED BY THE USEPA' S CARCI NOGENI C ASSESSMENT GROUP FOR ESTI MATI NG
EXCESS LI FETI ME CANCER RI SKS ASSCOCI ATED W TH EXPOSURE TO POTENTI ALLY CARCI NOGENI C CHEM CALS. CPFS, WH CH
ARE EXPRESSED I N UNI TS OF (MJ KG DAY) (-1), ARE MULTI PLI ED BY THE ESTI MATED | NTAKE OF A POTENTI AL CARCI NOGEN,
IN M7 KG DAY, TO PROVI DE AN UPPER- BOUND ESTI MATE OF THE EXCESS LI FETI ME CANCER RI SK ASSOCI ATED W TH EXPOSURE
AT THAT | NTAKE LEVEL. THE TERM "UPPER BOUND' REFLECTS THE CONSERVATI VE ESTI MATE OF THE RI SKS CALCULATED FROM
THE CPF. USE OF TH S APPROACH MAKES UNDERESTI MATI ON OF THE ACTUAL CANCER RI SK H GHLY UNLI KELY. CANCER
POTENCY FACTCRS ARE DERI VED FROM THE RESULTS CF HUMAN EPI DEM OLOG CAL STUDI ES OR CHRONI C ANI VAL BI QASSAYS TO
VWH CH ANI MAL- TO- HUVAN EXTRAPCLATI ON AND UNCERTAI NTY FACTORS HAVE BEEN APPLI ED. HEALTH CRI TERI A FOR

POTENTI ALLY CARCI NOGENI C CHEM CALS OF CONCERN ARE PRESENTED | N TABLE 14.

B. REFERENCE DOSES FOR THE CONTAM NANTS COF CONCERN THAT HAVE NONCARCI NOGENI C EFFECTS

REFERENCE DOSES ( RFDS) HAVE BEEN DEVELCPED BY USEPA FOR | NDI CATI NG THE POTENTI AL FOR ADVERSE HEALTH EFFECTS
FROM EXPOSURE TO CHEM CALS EXHI BI TI NG NONCARCI NOGENI C EFFECTS.  RFDS, WH CH ARE EXPRESSED IN UNI TS OF

MZ KG- DAY, ARE ESTI MATES CF LI FETI ME DAI LY EXPCSURE LEVELS FOR HUVANS, | NCLUDI NG SENSI Tl VE | NDI VI DUALS, THAT
ARE NOT LIKELY TO BE W THQUT AN APPRECI ABLE Rl SK OF ADVERSE HEALTH EFFECTS. ESTI MATED | NTAKES OF CHEM CALS
FROM ENVI RONVENTAL MEDI A (E. G, THE AMOUNT OF A CHEM CAL | NGESTED FROM CONTAM NATED DRI NKI NG WATER) CAN BE
COWARED TO THE RFD. RFDS ARE DERI VED FROM HUMAN EPI DEM OLOG CAL STUDI ES OR ANI VAL STUDI ES TO WHI CH
UNCERTAI NTY FACTORS HAVE BEEN APPLI ED (E. G, TO ACCOUNT FOR THE USE OF ANl MAL DATA TO PREDI CT EFFECTS ON
HUMVANS) . THESE UNCERTAI NTY FACTORS HELP ENSURE THAT THE RFDS W LL NOT UNDERESTI MATE THE POTENTI AL FOR
ADVERSE NONCARCI NOGENI C EFFECTS TO OCCUR.  HEALTH CRI TERI A FOR NONCARCI NOGENI C CHEM CALS ARE PRESENTED | N
TABLE 15.

C. HEALTH EFFECTS FOR LEAD

THE USEPA HAS NOT DEVELOPED AN RFD OR CANCER POTENCY FACTCR FOR LEAD. CHRONI C HEALTH EFFECTS ASSOC ATED W TH
LEAD EXPCSURE HAVE BEEN RELATED TO ELEVATED LEAD CONCENTRATI ONS | N THE BLOOD. | NVESTI GATI ONS HAVE

| NDI CATED THAT THE ADVERSE EFFECTS OF LEAD ARE DEPENDENT UPON THE AGE OF THE EXPCSED | NDI VI DUAL. EXPCSURES
TO LEAD ARE H GHLY VAR ABLE, THE SAMVE DAI LY DOSE | N M3 KG DAY MAY HAVE DI FFERENT EFFECTS ON | NDi VI DUALS CF

DI FFERENT AGES. THEREFCRE, MEASURES OF TOTAL LEAD I N THE BODY (VI A BLOCD LEAD LEVELS (PBB)) ARE BELI EVED TO
BE MORE ACCURATE CORRELATES OF THE POTENTI AL EFFECTS OF LEAD THAN ARE AVERAGE DAI LY EXPOSURE LEVELS (IN

MF KG DAY).

THE CENTER FOR DI SEASE CONTRCL CONSI DERS A BLOOD LEAD LEVEL OF 25 UG LI TTER OR GREATER I N COVBI NATI ON W TH AN
ERYTHROCYTE PROTOPORPHYRI N (EP) LEVEL OF 35 UG LI TTER OR GREATER TO BE POTENTI ALLY TOXIC. MORE RECENT



STUDI ES SUGGEST THAT MUCH LOWNER LEVELS, | N THE 10-15 UG DL RANGE, MAY BE A PUBLI C HEALTH CONCERN. I N THE
Rl SK ASSESSMENT, THE HEALTH CRI TERI ON FOR LEAD |'S CONSI DERED TO BE IN THE 10-15 UG DL RANGE. TABLE 16
PRESENTS THE TOTAL LEAD UPTAKE FOR ALL SCQURCES CQOVBI NED.

4. RI SK CHARACTERI ZATI ON
A. CARCI NOGEN C RI SKS

EXCESS LI FETI ME CANCER RI SKS ARE DETERM NED BY MULTI PLYI NG THE | NTAKE LEVEL W TH THE CANCER POTENCY FACTOR
THESE R SKS ARE PROBABI LI TI ES THAT ARE CGENERALLY EXPRESSED I N SCI ENTI FI C NOTATION (E. G, 1 X (10-6) OR 1E-6).
AN EXCESS LI FETI ME CANCER RISK OF 1 X (10-6) | NDI CATES THAT, AS A PLAUSI BLE UPPER BOUND, AN | NDI VI DUAL HAS A
ONE I N ONE M LLI ON CHANCE OF DEVELOPI NG CANCER AS A RESULT OF SI TE- RELATED EXPCSURE TO A CARCI NOGEN OVER A
70- YEAR LI FETI ME UNDER THE SPECI FI C EXPCSURE CONDI TI ONS AT A SITE. THE FOLLON NG TABLES PRESENT QUANTI FI ED
CARCI NOGENI C RI SK OF EACH CONTAM NANT ALONG W TH COMVBI NED CARCI NOGENI C RI SKS.

EVALUATED I N THE R SK ASSESSMENT WERE:
CURRENT USE:

DI RECT CONTACT W TH STREAM A SEDI MENTS, TABLE 17

DI RECT CONTACT W TH STREAM A SURFACE WATER, TABLE 18

DI RECT CONTACT WTH SO L, TABLE 19

I NGESTI ON OF GROUNDWATER, OFF-SI TE RESI DENTI AL WELLS, TABLE 20
DI RECT CONTACT W TH LEACHATE, TABLE 21

DI RECT CONTACT W TH LEACHATE SEDI MENTS, TABLE 22

| NHALATI ON OF Al RBORNE CONTAM NANTS, NEARBY RESI DENTS, TABLE 23
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FUTURE USE:

DI RECT CONTACT WTH SO L, TABLE 24

I NGESTI ON OF GROUNDWATER FROM SHALLOW AQUI FER, TABLE 25

I NGESTI ON OF GROUNDWATER FROM DEEP M NE AQUI FER, TABLE 26

| NHALATI ON WH LE SHOWERI NG W TH GROUNDWATER FROM THE SHALLOW AQUI FER,
TABLE 27

5. POTENTI AL FOR ADVERSE EFFECTS FROM EXPCSURE TO LEAD, TABLE 16
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B. NONCARCI NOGENI C EFFECTS

POTENTI AL CONCERN FOR NONCARCI NOGENI C EFFECTS OF A SI NGLE CONTAM NANT I N A SINGLE MEDI UM | S EXPRESSED AS THE
HAZARD QUOTI ENT (HQ (OR THE RATI O OF THE ESTI MATED | NTAKE DERI VED FROM THE CONTAM NANT CONCENTRATION I N A
d VEN MEDI UM TO THE CONTAM NANT' S REFERENCE DCSE). BY ADDI NG THE HQS FOR ALL CONTAM NANTS WTH N A MEDI UM OR
ACRCSS ALL MEDIA TO WHI CH A G VEN POPULATI ON MAY REASONABLY BE EXPOSED, THE HAZARD | NDEX (H') CAN BE
GENERATED. THE H PROVI DES A USEFUL REFERENCE PO NT FOR GAUG NG THE POTENTI AL SI GNI FI CANCE OF MULTI PLE
CONTAM NANT EXPOSURES WTH N A SI NGLE MEDI UM CR ACRCSS MEDI AL THE FOLLOW NG TABLES PRESENT THE POTENTI AL FCR
NONCARCI NOGENI C EFFECTS FOR EACH CONTAM NANT OF CONCERN ALONG W TH THE COVBI NED POTENTI AL FOR NONCARCI NOGEN C
EFFECTS.

CURRENT USE:

DI RECT CONTACT W TH STREAM A SEDI MENTS, TABLE 17

DI RECT CONTACT W TH STREAM A SURFACE WATER, TABLE 18

DI RECT CONTACT WTH SO L, TABLE 19

I NGESTI ON OF GROUNDWATER, OFF-SI TE RESI DENTI AL VELLS, TABLE 20
DI RECT CONTACT W TH LEACHATE, TABLE 21

DI RECT CONTACT W TH LEACHATE SEDI MENTS, TABLE 22

I NHALATI ON OF Al RBORNE CONTAM NANTS, NEARBY RESI DENTS, TABLE 23
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FUTURE USE:

DI RECT CONTACT WTH SO L, TABLE 24

I NGESTI ON OF GROUNDWATER FROM SHALLOW AQUI FER, TABLE 25

I NGESTI ON OF GROUNDWATER FROM DEEP M NE AQUI FER, TABLE 26

I NHALATI ON WHI LE SHOAERI NG W TH GROUNDWATER FROM THE SHALLOW AQUI FER, TABLE 27

| NHALATI ON VWHI LE SHONERI NG W TH GROUNDWATER FROM THE DEEP M NE AQUI FER, TABLE 28
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UNCERTAI NTI ES | N Rl SK ASSESSMENT

THE PROCEDURES AND | NPUTS USED TO ASSESS RI SKS I N THE RI SK ASSESSMENT FOR THE FULTZ LANDFILL SITE, AS IN ALL
SUCH ASSESSMENTS, ARE SUBJECT TO A WDE VARI ETY CF UNCERTAI NTI ES.  UNCERTAI NTI ES REGARDI NG THE HUVAN  HEALTH
ASSESSMENTS ARE SUMVARI ZED | N TABLE 29, ALONG WTH THEI R LI KELY EFFECTS ON RI SK ESTI MATI ON. | N GENERAL, THE
MAIN SOURCES OF UNCERTAINTY I N A RI SK ASSESSMENT ARE:

* ENVI RONVENTAL SAVPLI NG AND ANALYSI S;
* EXPOSURE PARAMETER ESTI MATI ON,  AND
* TOXI COLOG CAL DATA;

5. ENVI RONMENTAL ASSESSMENT

METHCDOLOGY USED | N THE ENVI RONMENTAL ASSESSMENT ROUGHLY PARALLEL THOSE USED | N HUVAN HEALTH RI SK ASSESSMENT,
AND FOLLOW CURRENTLY RELEASED GUI DANCE.  POTENTI ALLY EXPOSED POPULATI ONS ( RECEPTORS) ARE | DENTI FI ED, AND THEN
I NFORVATI ON ON EXPCSURE AND TOXI CI TY ARE COVBI NED TO DERI VE ESTI MATES OF RI SK.  SOVE OF THE DESCRI PTI ONS
PRESENTED | N THE ENVI RONVENTAL ASSESSMENT WERE NOT BASED ENTI RELY ON SI TE-SPECI FIC | NFORVATI ON BUT RATHER
ON A THORQUGH LI TERATURE SEARCH OF THE REG ON. RI SK ESTI MATES ARE LI M TED TO THE POPULATI ON ( SPECI ES) LEVEL,
BECAUSE DATA ON COVWUNI TY AND ECOSYSTEM LEVEL RESPONSES TO ENVI RONVENTAL POLLUTANTS ARE GENERALLY LACKI NG
THE UNCERTAI NTI ES ASSCCI ATED W TH THE ENVI RONMENTAL ASSESSMENT OF TH' S SI TE WERE NOT | NCLUDED | N TABLE 29.

TERRESTRI AL ECOSYSTEM

THE REG ON SURROUNDI NG THE LANDFILL IS A M XTURE OF OPEN FI ELDS USED FOR GRAZI NG CATTLE AND WOCDLAND AREAS OF
DECI DUCUS FOREST. GOLDENROD, QUEEN ANNE S LACE, BULL THI STLE, CLOVER, M LKWEED AND A M XTURE COF GRASSES ARE
FOUND I N THE CPEN GRASSLAND AREAS SURRCUNDI NG THE SI TE. TREE SPECI ES COVWONLY FOUND | N M XED- HARDWOCD STANDS
IN TH S REG ON | NCLUDE BEECH, BLACK BI RCH, BLACK CHERRY, BLACK LOCUST, ELM H CKORY, RED MAPLE, RED QAK,
SASSAFRAS, VWH TE QAK, AND YELLOW BIRCH  NAY APPLE, PINK LADY' S-SLI PPER, AND W NTERGREEN ARE PLANTS THAT MAY
BE FOUND I N THE HERBACEQUS LAYER OF HARDWOCD FORESTS.

THE WOODLANDS IN THE VI NI TY OF THE FULTZ LANDFI LL SI TE MAY PROVI DE BREEDI NG AND FEEDI NG AREAS FOR RESI DENT
AND M GRATCRY BI RDS, AS WELL AS MAMVALS, REPTILES, AND AVPHI Bl ANS. AMPH BI ANS | N THE WOODLAND AREAS NAY

I NCLUDE FOMLER S TOAD, RED SPOTTED NEW, AND FOUR- TOED SALAVANDER. BLACK RACER AND THE EASTERN BOX TURTLE ARE
PROBABLY THE DOM NANT REPTI LES OF THE WOCDLANDS. Bl RD SPECI ES LI KELY TO USE THE OPEN GRASSLAND AREAS AND
WOCDLOTS | NCLUDE ROBI N, AMERI CAN GOLDFI NCH, EASTERN MEADOMLARK, CARDI NAL, BARN SWALLOW PI GEON, MOURN NG
DOVE, VI RECS, WARBLERS AND OTHER PASSERI NE SPECI ES. THE BELTED KI NGFl SHER AND  GREEN- BACKED HERON | NHABI T
AREAS AROUND STREAM A AND ON-SI TE PONDS. RAPTOR SPECI ES COVMMON | N THE WOODLANDS | NCLUDE RED- TAI LED HAVK,
TURKEY VULTURE, AMERI CAN KESTREL, AND SCREECH OAL. NMAMMVALI AN SPECI ES | NCLUDE  EASTERN COTTONTAI L, EASTERN
MOLE, MASKED SHREW MEADOW VOLE, CPCSSUM RACCOON, SHORTTAI L SHREW STAR-NOSED MOLE, VWH TE- FOOTED MOUSE,

VWH TE- TAI LED DEER, AND WOCDCHUCK.  DURI NG SI TE | NVESTI GATI ONS, NUMEROUS SI GNS OF WHI TE- TAI LED DEER WERE

NOTI CED.

AQUATI C ECOSYSTEM

CHEM CALS COF POTENTI AL CONCERN WERE | DENTI FI ED I N THE SEDI MENTS OF WLLS CREEK AND THE SURFACE WATER AND
SEDI MENTS OF STREAM A AND ON- SI TE PONDS. AQUATI C SPECI ES THAT MAY BE FOUND IN WLLS CREEK AND STREAM A AND
THE ASSCCI ATED RETENTI ON POND | NCLUDE PLANKTON AND MACRO NVERTEBRATE SPECI ES, CRAYFI SH, COVMMON SHI NERS,
SUNFI SH, SUCKERS, AND STRI PED BASS. | N ADDI TI ON, SEVERAL MAMVALI AN SPECI ES MAY FEED I N AND AROUND THESE
SURFACE WATER BODI ES, | NCLUDI NG BEAVER, MARSH RI CE RAT, MASKED SHREW M NK, AND MUSKRAT. DURI NG PREVI QUS



SITE VISITS, BEAVER ACTIVITY WAS NOTI CED ALONG POND 1. WATER SNAKES, WATER TURTLES, FROGS, AND ALGAE WERE
NOTI CED ALONG STREAM A, THE PONDS, AND WLLS CREEK. NO SPORT FI SH WERE NOTI CED | N THESE SURFACE WATER
BODI ES. THE WETLANDS SURROUNDI NG ON- SI TE PONDS, MAY BE | MPACTED BY THE SI TE.

POTENTI AL EXPCSURE PATHWAYS

SELECTI ON OF | NDI CATCR SPECI ES | S DRI VEN BY SEVERAL FACTORS, | NCLUDI NG SPECI ES DI VERSI TY AT THE SI TE, THE
POTENTI AL FOCR EXPOSURE, AND THE AVAI LABILITY OF TOXI CI TY DATA.

THE WH TE- TAI LED DEER WAS SELECTED AS THE | NDI CATOR SPECI ES FOR EVALUATI NG TH S PATHWAY BECAUSE OF | TS H GH
POTENTI AL FOR EXPCSURE (NUMEROUS S| GNS OF DEER WERE NOTI CED ALONG THE BANKS OF THE ON-SI TE PONDS).  POTENTI AL
I MPACT FROM | NGESTI NG OF SURFACE WATER BY WH TE- TAI LED DEER WAS EVALUATED BY COVPARI NG THE CONCENTRATI ONS OF
CHEM CALS OF POTENTI AL CONCERN | N SURFACE WATER W TH RECOMVENDED NMAXI MUM DI ETARY LEVELS FOR LI VESTOCK

DRI NKI NG WATER DEVELOPED BY NAS (1980) AND PULS (1988). RECOMMENDED MAXI MUM DI ETARY LEVELS FOR LI VESTOCK ARE
PRESENTED | N TABLE 30. THESE LEVELS PROVI DE A BASI S FOR COMPARI SON AS TO THE MAXI MUM DI ETARY LEVELS FCOR
DEER.

CONCENTRATI ONS OF MANGANESE DETECTED I N POND 1, POND 1A, POND 2, POND 3, POND 4, POND 5, AND DOMNSTREAM CF
POND 5 EXCEEDED THE RECOMMENDED MAXI MUM DI ETARY LEVEL FOR LI VESTOCK DEVELCPED BY PULS (1988). THE H GHEST
DETECTED CONCENTRATI ON OF MANGANESE | N SURFACE WATER EXCEEDED THE NMAXI MUM DI ETARY LEVEL FOR LI VESTOCK BY A
FACTCR CF 30. THEREFORE, VWH TE- TAI LED DEER THAT | NGEST SURFACE WATER FROM THESE SURFACE WATER BODI ES AROUND
FULTZ LANDFI LL MAY BE ADVERSELY AFFECTED.

Rl SK ASSESSMENT CONCLUSI ONS

MAJOR CONCLUSI ONS PRESENTED | N THE RI SK ASSESSMENT FOR THE FULTZ LANDFILL SI TE ARE PRESENTED IN TABLE 31. IN
SUMMVARY, THE MAJOR RI SKS AT THE SI TE ARE POSED BY | NGESTI ON OF GROUNDWATER AND | NHALATI ON WH LE SHOWERI NG

W TH GROUNDWATER FROM El THER THE SHALLOW AQUI FER OR THE DEEPER COAL M NE AQUI FER, BASED ON FUTURE RESI DENTI AL
USE OF THE LANDFI LL. THE PGCSSI BI LI TY OF RESI DENTI AL DEVELOPMENT ON OR NEAR THE LANDFI LL 1S BASED ON THE CH O
DEPARTMENT OF DEVELOPMENT PRQIECTI ON FOR PCPULATI ON GROMH FOR THE TOMS OF BYESVI LLE AND CAMBRI DGE AND THE
CORRESPONDI NG NEED FCR ADDI TI ONAL LAND NECESSARY TO DEVELOP RESI DENTI AL AREAS. THE ADDI TI ONAL PCPULATI ON
WLL CREATE A GREATER DEMAND FOR WATER THEREBY | NCREASI NG THE USE CF, AT A MNIMUM THE DEEP M NE AQUI FER AS
A WATER SUPPLY SOURCE. THI S | NCREASED DEMAND COULD RESULT IN A REDUCTI ON I N THE PRESENT DI LUTI ON OF

CONTAM NATI ON IN THE DEEP M NE AQUI FER AND COULD | NCREASE THE M GRATI ON OF CONTAM NATI ON FROM THE SHALLOW
AQUI FER TO THE DEEP M NE AQUI FER  THE CUMULATI VE CARCI NOGENI C RI SK PCSED BY | NGESTI ON OF GROUNDWATER OR

I NHALATI ON VWH LE SHOWNERI NG W TH GROUNDWATER FROM ElI THER THE SHALLOW AQUI FER OR THE DEEPER COAL M NE AQUI FER
WOULD BE 1 X (10-3), WH CH DOES NOT FALL W TH N THE USEPA ACCEPTABLE RI SK RANCE OF 1 X (10-4) TO 1 X (10-6).
I'N ADDI TI ON, THE ENVI RONMENTAL RI SK ASSESSMENT CONCLUDED THAT THE SI TE PCSES AN UNACCEPTABLE RI SK TO

VWH TE- TAI LED DEER

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THI S SITE, |F NOT ADDRESSED BY | MPLEMENTI NG THE
RESPONSE ACTI ON SELECTED IN TH' S RCD, MAY PRESENT AN | MM NENT AND SUBSTANTI AL ENDANGERMENT TO PUBLI C HEALTH,
WELFARE, OR THE ENVI RONVENT.

#DA
VI, DESCRI PTI ON OF ALTERNATI VES

ALTERNATI VES DI SCUSSED I N THE FS FOR THE FULTZ LANDFI LL SI TE WERE DEVELCPED BY COMVBI NI NG THE TECHNOLOG ES AND
PROCESS OPTI ONS AND EVALUATI NG THEM AGAI NST REMEDI AL ACTI ON OBJECTI VES. THE REMEDI AL ACTI ON OBJECTI VES
CONSI DERED ARE:

1. REDUCE POTENTI AL FOR RI SKS TO HUVAN HEALTH ASSCOCI ATED W TH THE USE CF CONTAM NATED GROUNDWATER FRCOM
El THER THE SHALLOW AQUI FER OR THE DEEPER COAL M NE AQUI FER

2. REDUCE RI SKS TO HUVAN HEALTH ASSOCI ATED W TH THE | NHALATI ON OF Al RBORNE CONTAM NANTS FROM THE LANDFI LL
AREA.



3. REDUCE RI SKS TO HUVAN HEALTH ASSOCI ATED W TH THE FUTURE USE OF GROUNDWATER FROM ElI THER THE SHALLOW
AQUI FER OR THE DEEPER COAL M NE AQUI FER

4. REDUCE RI SKS TO THE ENVI RONVENT ASSOCI ATED W TH EXCESSI VE MANGANESE CONCENTRATI ONS IN THE ON-SI TE
SURFACE WATERS.

THE REMEDI AL ACTI ON ALTERNATI VES DI SCUSSED I N THE FS AND A DESCRI PTI ON OF THEM ARE AS FCOLLOV:

ALTERNATI VE NO 1. NO ACTION

ALTERNATI VE NO 2: | NSTI TUTI ONAL CONTROLS AND MONI TORI NG

ALTERNATI VE NO 3: MILTI - LAYER CAP

ALTERNATI VE NO 4: MIULTI - LAYER CAP W TH GROUNDWATER EXTRACTI ON AND TREATMENT
ALTERNATI VE NO 5: ONSI TE RCRA LANDFI LL

ALTERNATI VE NO 6: MIULTI - LAYER CAP W TH SUBSURFACE BARRI ER

ALTERNATI VE NO 7: GROUNDWATER EXTRACTI ON (W THOUT CAP)

ALTERNATI VE NO 8: CAP WTH UPGRADE OF THE BYESVI LLE WATER TREATMENT PLANT.
ALTERNATI VE NO 9: ON-SITE LANDFI LL W TH GROUNDWATER EXTRACTI ON

ALTERNATI VE NO 10: COAL M NE AQUI FER CUT- OFF BARRI ER

ALTERNATI VE 1: NO ACTI ON

THE NO ACTI ON ALTERNATI VE | S A NO COST ALTERNATI VE THAT | S REQUI RED TO BE RETAI NED BY THE NATI ONAL

CONTI NGENCY PLAN (NCP). UNDER THI S ALTERNATI VE, THE SI TE WOULD BE LEFT AS IS W THOUT TAKI NG ANY STEPS TO
REDUCE THE RI SKS OF EXPCSURE TO CONTAM NATI ON.  THE NO ACTI ON ALTERNATI VE CAN THEREFORE BE USED AS A BASELI NE
FOR COWPARI SON TO OTHER ALTERNATI VES DEVELCPED.

ALTERNATI VE 2: | NSTI TUTI ONAL ACTI ONS AND MONI TORI NG

TH S ALTERNATI VE ATTEMPTS TO MEET THE REMEDI AL ACTI ON GBJECTI VES 1, 2, AND 3 BY RESTRI CTI NG ACCESS TO THE
S| TE THEREBY PREVENTI NG HUVAN EXPOSURE. REMEDI AL ACTI ON OBJECTI VE 3 | S ADDRESSED ALSO BY RESTRI CTI ONS ON
FUTURE USE OF THE SI TE FOR WATER SUPPLI ES AND HABI TATI ON.

THE COVPONENTS OF ALTERNATI VE 2 ARE AS FOLLOWEG:

I NSTI TUTI ONAL CONTRCLS
S| TE FENCE
ALTERNATE WATER SUPPLY
MONI TORI NG
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1. I NSTI TUTI ONAL CONTROLS

I NSTI TUTI ONAL CONTROLS WOULD BE SOUGHT TO REDUCE EXPCSURE TO SI TE CONTAM NANTS BY LEGALLY RESTRI CTI NG ACCESS
TO THE SITE. DEED RESTRI CTI ONS ON LAND AND WATER USE ON AND ADJACENT TO THE LANDFI LL WOULD BE SOUGHT FROM
THE LANDFI LL OANER AND NEARBY RESI DENTS. A PUBLI C | NFORVATI ON PROGRAM TO ADVI SE NEARBY RESI DENTS OF THE
NATURE OF THE PROBLEM AT THE SI TE WOULD BE ESTABLI SHED. THE USEPA WOULD REQUEST LOCAL MUNI Cl PALITIES TO
ENACT LOCAL AND ZONI NG CRDI NANCES THAT WLL FORBI D FUTURE USE OF THE SI TE THAT WOULD EXPCSE HUMANS TO
CONTAM NATI ON, AND RESTRI CTI NG THE DRI LLI NG OF VEELLS AND THE USE OF GROUNDWATER AND SURFACE WATER

2. SITE FENCE

PRI OR TO THE COMVENCEMENT OF ANY WORK ON THE FULTZ LANDFI LL SI TE AND | MVEDI ATELY FOLLOW NG I NI TI AL

MOBI LI ZATI ON, AN EQUI PMENT STAG NG SI TE ADM TTANCE AREA WOULD BE CONSTRUCTED. A 6- FOOT HI GH CHAI N- LI NK FENCE
APPROXI MATELY 10, 000 FEET I N LENGTH, WOULD BE | NSTALLED AROCUND THE ENTI RE FULTZ LANDFILL SITE TO RESTR CT
ACCESS AND REDUCE DI RECT EXPOSURE TO SURFACE CONTAM NATI ON.  THE FENCE WLL BE TOPPED W TH BARBED W RE AND
EQUI PPED W TH WARNI NG SI GNS POSTED AT 100- FOOT | NTERVALS ALONG THE FENCE. PERI CDI C | NSPECTI ON AND

MAI NTENANCE OF THE FENCE W LL ALSO BE REQU RED. LOCKED GATES WLL BE | NSTALLED TO PERM T CONTROLLED ACCESS
TO THE SI TE FOR MONI TORI NG AND VAl NTENANCE.



3. ALTERNATE WATER SUPPLY

A WATER SUPPLY | NVENTORY WOULD BE CONDUCTED TO | DENTI FY ALL RESI DENTI AL VELLS THAT ARE DOMNGRADI ENT AND
AFFECTED BY THE FULTZ LANDFILL SITE. THE DEPTH OF EACH WELL WOULD BE ASCERTAINED TODETERMNE IF IT IS
SCREENED | N ONE OF THE POTENTI ALLY CONTAM NATED AQUI FERS. A SAVPLE WOULD BE TAKEN FROM EACH WELL AND
ANALYZED USI NG ANALYTI CAL METHODS APPRCOPRI ATE TO CHARACTERI ZE WATER | NTENDED FOR DRI NKI NG FCR THE FULL
CONTRACT LABCRATCRY PROGRAM (CLP) TARGET COMPQUNDS LI ST FOR ORGANI C CONTAM NANTS (TCL) AND THE TARGET ANALYTE
LI ST FOR | NORGANI C CONTAM NANTS (TAL). RESI DENTI AL WELLS W TH S| TE- RELATED CONTAM NATI ON THAT ARE FOUND TO
PRESENT AN UNACCEPTABLE RI SK AND CONTAI N GROUNDWATER CONCENTRATI ONS ABOVE NMAXI MUM CONCENTRATI ON LEVELS
(MCLS), WOULD BE CONNECTED TO THE MUNI Cl PAL DRI NKI NG WATER SUPPLY.

4. MONI TORI NG

LONG TERM MONI TORI NG OF Al R, SURFACE WATER, LEACHATE, CROUNDWATER, AND SEDI MENTS WOULD BE PERFORMVED | N
ACCORDANCE W TH CHI O ADM NI STRATI VE CODE 3745-54-90 THROUGH 99 AND OTHER APPLI CABLE REGULATIONS FOR A M NI MUM
OF 30 YEARS TO EVALUATE THE M GRATI ON OF CONTAM NANTS FROM THE LANDFI LL AND TO MONI TOR THE EFFECTS OF NATURAL
ATTENUATI ON.  THE ACTUAL MONI TORI NG PLAN WOULD BE DETERM NED DURI NG REMEDI AL DESI GN.  ONE POSSI BLE MONI TORI NG
PLAN COULD BE AS FOLLOWE:

AVBI ENT Al R MONI TORI NG WOULD BE PERFCRVED QUARTERLY AT A MNITMUM  FOUR SAMPLES OBTAI NED FROM THE VI NI TY OF
THE LANDFI LL (1 UPWND AND 3 DOANW ND) WOULD BE ANALYZED FOR VOLATI LE CONTAM NANTS.  AMBI ENT Al R MONI TORI NG
WOULD ALSO BE CONDUCTED DURI NG THE REMEDI AL ACTI ON | MPLEMENTATI ON PHASE.

QUARTERLY MONI TORI NG OF SURFACE WATER AND SEDI MENT WOULD BE PERFORMED AT 2 LOCATIONS | N WLLS CREEK, TWD
LOCATI ONS I N STREAM A AND B, AND ONE LOCATION I N EACH OF PONDS 1, 2, 3, AND 6. CHEM CAL ANALYSI S WLL

CONSI ST OF THE FULL TCL AND TAL. THE PURPOSE OF TH S SAMPLI NG AND ANALYSI S WOULD BE TO MONI TOR THE LEVELS OF
VARI QUS CONTAM NANTS I N VALLEY A, VALLEY B, AND WLLS CREEK RESULTI NG FROM THE DI SCHARGE OF THE SHALLOW AND
COAL M NE AQUI FERS, OR LEACHATE FROM THE LANDFILL, TO THE PONDS OR STREAMS.

QUARTERLY SAMPLI NG OF LEACHATE AT 8 LOCATI ONS WOULD ALSO BE PERFORMED. THE PURPOSE OF THESE SAMPLES WLL BE
TO MONI TOR ANY CHANGES I N THE LEVEL OF CONTAM NATI ON I N THE LEACHATE OVER TI ME. LEACHATE WLL BE ANALYZED
FOR THE SAME PARAMETERS AS SURFACE WATER/ SEDI MENT.

FOR GROUNDWATER MONI TORI NG EXI STI NG REGULATI ONS ( OH O ADM NI STRATI VE CODE 3745-27-10 AND CHI O ADM NI STRATI VE
CCDE 3745-65-91) CALL FOR A M NI MUM OF ONE UPGRADI ENT WEELL AND THREE DOANGRADI ENT WELLS. BECAUSE OF THE SI ZE
AND COWPLEXI TY OF THE FULTZ LANDFILL SI TE, ADDI TI ONAL MONI TORI NG WOULD BE PERFORMED. ONE POTENTI AL
GROUNDWATER MONI TORI NG PLAN WOULD BE AS FOLLOWE:

SHALLOW AQUI FER' 10 PO NTS (8 EXI STING VELLS, 2 NEW COAL M NE AQU FER 9 PO NTS (6 EX STI NG VEELLS, 3 NEW

TWO NEWWELLS I N THE SHALLOW AQUI FER WOULD BE NEEDED TO FILL A DATA GAP THAT EXI STS DOMGRADI ENT OF THE

EXI STI NG LANDFI LL TO THE WEST. THREE NEW COAL M NE AQUI FER WELLS WOULD BE NEEDED DOANGRADI ENT COF THE

EXI STI NG LANDFI LL TO THE SOJUTHEAST TO SUPPLEMENT GA05 AND GM06 | N DETECTI NG PCSSI BLE M GRATI ON OF

CONTAM NANTS TOMRDS THE BYESVI LLE MUNI Cl PAL WELL. ONE OF THE NEW COAL M NE AQUI FER WELLS WOULD BE | NSTALLED
SOUTHEAST OF THE EXI STI NG LANDFI LL I N AN AREA WHERE THE M NE | S CONSTRI CTED BECAUSE CONTAM NATI ON THAT M GHT
NOT BE DETECTED I N OTHER WELLS WOULD BE MORE LIKELY TO BE OBSERVED IN TH S AREA. SEE FI GURE 10.

GROUNDWATER SAMPLI NG WOULD BE PERFORMED SEM - ANNUALLY AT A MNITMUM  THE ABOVE- REFERENCED MONI TORI NG PROGRAM
SHOULD BE SUFFI CI ENT TO MONI TOR CONTAM NANT M GRATI ON BOTH HORI ZONTALLY AND VERTI CALLY. CHEM CAL  ANALYSI S
WOULD CONSI ST OF THE FULL TCL AND TAL. FI VE- YEAR REVI EW5 WOULD BE | NSTI TUTED | N ORDER TO RE- EVALUATE THE SI TE
CONDI TIONS ON A PERICDI C BASI S.  THE REVI EWs WOULD | NCLUDE A DETAI LED ANALYSI S OF THE LONG TERM MONI TORI NG
DATA, A TEMPCRAL AND SPATI AL EVALUATI ON CF CONTAM NANT M GRATI ON AND ATTENUATI ON I N VARI QUS MEDI A, AN
ASSESSMENT OF CURRENT RESI DUAL HEALTH RI SKS, AN EVALUATI ON OF THE EFFECTI VENESS OF THE | NSTI TUTI ONAL
CONTROLS, RESPONSE TO PUBLI C COMVENTS OR COMPLAI NTS RECEI VED DURI NG THE FI VE- YEAR PER OD, AND AN EVALUATI ON
OF WHAT ADDI TI ONAL REMEDI AL MEASURES, | F ANY, WOULD BE | MPLEMENTED BASED ON THE REVI EWED SI TE CONDI TI ONS.

THE CAPI TAL COST OF TH S ALTERNATI VE | S $519, 600. THE OPERATI ON & MAI NTENANCE (O&M COST | S $109, 400. THE



TOTAL PRESENT WORTH COST OVER A 30 YEAR PERI OD CONSI DERI NG AN | NTEREST RATE OF 5 PERCENT | S $2, 284, 600. THE
TIME REQUI RED TO | MPLEMENT THI S ALTERNATI VE IS LESS THAN 1 YEAR KEY ARARS NOT ADDRESSED BY TH S ALTERNATI VE
ARE THE SAFE DRI NKI NG WATER ACT (SDWA) MCLS AND CH O STANDARDS REGARDI NG PROPER CLOSURE OF A LANDFI LL.

ALTERNATI VE 3: MUILTI - LAYER RCRA CAP

CLOSURE OF THE EXI STI NG LANDFI LL WOULD BE PERFORMVED BY | NSTALLATI ON OF A 30 ACRE CAP, GAS VENTI NG SYSTEM AND
LEACHATE COLLECTI ON SYSTEM THE CAP WOULD MEET THE REMEDI AL ACTI ON OBJECTIVES 1, 3, AND 4 BY REDUCI NG THE
M GRATI ON OF CONTAM NATI ON FROM THE LANDFI LL | NTO THE SHALLOWN AND COAL M NE AQUI FERS AND THE PRODUCTI ON OF
LEACHATE. A CAP WOULD MEET REMEDI AL ACTI ON OBJECTI VE 2 BY PREVENTI NG EXPOSURE THROUGH DI RECT | NHALATI ON OF
Al RBORNE CONTAM NATI ON. THE CAP WOULD BE DESI GNED TO MEET CH O LANDFI LL CLOSURE REQUI REMENTS. A SUBTI TLE C
RCRA CAP | S NECESSARY BECAUSE OF DI SPCSAL OF RCRA HAZARDOUS WASTES AFTER 1980. THE COVPONENTS OF ALTERNATI VE
3 ARE:

I NSTI TUTI ONAL CONTROLS

S| TE FENCE

ALTERNATE WATER SUPPLY

MONI TORI NG

SUBSURFACE STRUCTURAL SUPPORTS
SURFACE WATER AND SEDI MENT CONTROLS
MULTI - LAYER CAP

LEACHATE COLLECTI ON SYSTEM
WETLANDS REPLACEMENT

CoNoOr~whE

I NSTI TUTI ONAL CONTROLS, SI TE FENCE AND ALTERNATE WATER SUPPLY | TEMS 1. THROUGH 3. OF ALTERNATI VE 2 WOULD BE
PERFORMED.

4. MONI TORI NG

BECAUSE THE LANDFI LL WOULD BE CAPPED WTH TH S ALTERNATI VE, AND THE LEACHATE COLLECTED FOR CFF- SI TE DI SPOSAL,
NO LEACHATE SAMPLES WOULD BE COLLECTED FOR ANALYSIS. LONG TERM MONI TORI NG OF SURFACE WATER, GROUNDWATER,
COMBUSTI BLE GAS, AND SEDI MENTS W LL BE PERFCORMED | N ACCORDANCE W TH OHI O ADM NI STRATI VE CODE (QAC) 3745-54-90
THROUGH 99 AND OTHER APPLI CABLE REGULATIONS FOR A M NI MUM CF 30 YEARS TO EVALUATE THE M GRATION OF

CONTAM NANTS FROM THE LANDFI LL AND TO MONI TOR THE EFFECTS OF NATURAL ATTENUATI ON

5. SUBSURFACE STRUCTURAL SUPPORTS

SUBSURFACE SUPPCRT WOULD BE PROVI DED FOR THE M NE VO DS UNDER THE LANDFI LL TO PREVENT DAMAGE OF THE CAP BY
SUBSEQUENT M NE SUBSI DENCE AND TO REDUCE THE POTENTI AL FOR BEDROCK FRACTURI NG BETWEEN THE LANDFI LL AND THE
COAL M NE AQUI FER  THERE ARE TWD STANDARD APPROACHES TO PROVI DI NG SUBSI DENCE SUPPORTS, NAMELY, GROUT PI LLARS
AND M NE FLUSH NG

A, GRQUT PI LLAR METHOD

THE GROUT- PI LLAR METHOD WOULD PROVI DE ROOF SUPPORT BY DRILLING I NTO A M NE CAVITY AND | NSTALLI NG W DE PI LLARS
MADE COF MATERI AL SIM LAR TO CONCRETE. THE PI LLARS WOULD BE | NSTALLED SO THAT THEY ACH EVE A M NI MUM CONTACT
AREA (CGENERALLY SI X FEET IN DI AMETER) WTH THE ROOF OF THE M NE. THE Pl LLARS WOULD BE BUI LT UP I N LAYERS TO
PREVENT THE CONCRETE FROM SLUMPI NG AWAY. | N AREAS WHERE THE M NE IS FLOCDED, SPECI AL ADM XTURES ARE ADDED TO
THE M X TO COVMPENSATE FOR THE WATER I N THE M NE.

B. M NE FLUSH NG METHOD

THE M NE FLUSHI NG METHOD WOULD ATTEMPT TO FILL ENTIRE MNE VO DS WTH A LOAER COST M XTURE, USUALLY

CONSI STI NG OF FLY ASH, CEMENT, SAND, AND WATER SOMETI MES COARSER AGGREGATE IS USED I N SLOPI NG OR FLOCDED

M NES. THE M X | S PUMPED DOM A BCREHOLE | NTO THE M NE WTH A LARGE QUANTITY OF WATER AS THE M X FLOAS
THROUGH THE M NED- QUT ROOMS5, THE SOLI DS SETTLE QUT OF THE M X AND THE WATER FLOAS THROQUGH. AFTER A TI ME THE
SCLIDS BU LD UP FROM THE M NE FLOOR TO THE ROOF PROVI DI NG SUPPCRT.



6. SURFACE WATER AND SEDI MENT CONTRCLS

PART OF STREAM VALLEY A NORTHEAST OF THE EXI STI NG LANDFI LL WOULD BE REGRADED TO ELI M NATE STANDI NG SURFACE
WATER, AND DI VERT RUNCFF AWAY FROM THE LANDFI LL. THI'S WOULD I NCLUDE FI LLI NG I N PONDS 2, 2A, AND 3 AND
CONSTRUCTI NG A CLEAN WATER DI VERSI ON CHANNEL | N THE APPROXI MATE LOCATI ON OF STREAM A FROM THE WESTERN END CF
POND 1 TO THE CULVERT DOMSTREAM CF POND 6 TO DI VERT RUNOCFF AVWAY FROM THE LANDFI LL. | N ORDER TO PROVI DE

SEDI MENT CONTRCL FOR EARTH DI STURBANCES RESULTI NG FROM CAPPI NG THE LANDFI LL, A SEDI MENT CONTROL POND WOULD BE
CONSTRUCTED I N AN AREA TO THE NORTHWEST CF POND 6. THE SI ZE OF THE SEDI MENT POND AT MAXI MUM POOL LEVEL WOULD
BE EQUAL TO CR GREATER THAN THE COMBI NED AREA OF PONDS 2, 2A, AND 3. A SEDI MENT CONTROL DI TCH WOULD BE
CONSTRUCTED AT THE BASE OF THE EXI STI NG LANDFI LL TO CHANNEL RUNOFF FROM THE LANDFI LL TO THE SEDI MENT CONTRCL
POND. THE NORTHERN PART OF VALLEY A ALONG THE BORDER OF THE EXI STI NG LANDFI LL WOULD BE FI LLED AND GRADED TO
ELEVATI ON 820 FEET ML TO REMOVE STANDI NG SURFACE WATER FROM THAT PART CF THE VALLEY. PONDS 2, 2A, AND 3
WOULD BE BREACHED AND FI LLED IN TO AVAO D | NTERFERENCE W TH THE LEACHATE CCOLLECTI ON SYSTEM  THE QUTLET
ELEVATI ON OF POND 1 WOULD BE REDUCED FROM ELEVATI ON 814 FEET MSL TO ELEVATI ON 808 FEET ML FOR THE SAME
PURPCSE. TH S WOULD CAUSE AN ESTI MATED 20 PERCENT REDUCTION I N THE SI ZE OF THE POND, WH LE SI GNI FI CANTLY
REDUCI NG THE POTENTI AL FOR GROUNDWATER FLOW FROM POND 1 TO THE LEACHATE COLLECTION  SYSTEM

7. MILTI - LAYER CAP

A BERM WOULD BE CONSTRUCTED OF COMPACTED CLAY ALONG THE NORTHERN S| DE OF THE LANDFILL TO BRI NG THE TCE OF THE
CAP UP TO ELEVATI ON 835 FEET MSL AND REDUCE THE OVERALL SLOPE OF THE CAP TO ABOUT 5-1/2 PERCENT.  FOLLOW NG
THE CONSTRUCTI ON OF THE CONTAI NVENT BERM A MULTI - LAYER CAP WOULD BE | NSTALLED OVER THE ENTI RE 30 ACRE

LANDFI LL AREA. A DETAI L SCHEMATI C OF THE MULTI - LAYER CAP | S PRESENTED I N FI GURE 11. CAP LAYERS WOULD

| NCLUDE ( FROM THE BOTTOM UP) :

RANDOM EARTH FI LL REQUI RED I N PLACES TO GRADE OFF THE EXI STI NG LANDFI LL AND ESTABLI SH AN EVEN SLOPE OF 5-1/2
PERCENT;

A SYNTHETI C DRAI NAGE LAYER FOR GAS CCOLLECTI ON WTH FI LTER FABRI C ABOVE AND BELOW
A 24-1 NCH TH CK COMPACTED CLAY LAYER (10-7) CM S PERMEABI LI TY);

A 40-M L HDPE SYNTHETI C LI NER;

A SYNTHETI C DRAI NAGE LAYER FOR | NFI LTRATI ON W TH FI LTER FABRI C ABOVE;

A 30- 1 NCH TH CK RANDOM EARTH FI LL; AND

A 6-1NCH THI CK TOPSO L LAYER

SURFACE AND SUBSURFACE DI VERSI ON DRAINS AT THE TCP OF THE LANDFI LL WOULD BE USED TO COLLECT AND DI VERT ANY
WATER WVH CH M GHT FLOW TOMRDS THE LANDFI LL.

8. LEACHATE CCOLLECTI ON SYSTEM

THE QUANTI TY OF LEACHATE THAT WOULD BE PRODUCED BY THE LANDFILL ONCE I T | S CAPPED WAS ESTI MATED USI NG THE
USGS HELP MODEL. THE CURRENT RATE OF | NFI LTRATI ON PREDI CTED BY THE HELP MODEL 1S 4.2 | NCHES PER YEAR CR
ABQUT 4.88 GALLONS PER M NUTE (GPM). TH S PREDI CTlI ON CORRESPONDS WELL W TH THE FI ELD ESTI MATES CF THE VOLUME
OF SEEPS FROM THE LANDFILL AS 2 TO 4 GPM  AFTER CAPPI NG THE STEADY- STATE | NFI LTRATION | S PREDI CTED TO BE
0.02 I NCHES PER YEAR CR 0.02 GPM

THE LEACHATE COLLECTI ON SYSTEM WOULD BE | NSTALLED ALONG THE NORTHERN SI DE OF THE LANDFI LL TO | NTERCEPT
GROUNDWATER LEAVI NG THE LANDFI LL. I T WOULD CONSI ST CF A SUBDRAIN SI M LAR TO THE UPGRADI ENT GROUNDWATER

DI VERSI ON DRAI N EXTENDI NG BELOW THE LOWNEST ELEVATI ON OF LANDFI LL WASTE CR ABOQUT ELEVATION 795 FEET MSL. THE
ROCK DRAIN WOULD BE SLCPED TO A CENTRAL SUMP FROM VWH CH THE ACCUMULATED LEACHATE CAN BE PUWPED FOR  OFF-SI TE
TREATMENT OR DI SPCSAL.  SEE FI GURE 12.



9. VEETLANDS REPLACEMENT

DURI NG THE DESI GN AND CONSTRUCTI ON OF ALTERNATI VE 3, EVERY EFFORT WOULD BE MADE TO M NI M ZE THE DI STURBANCE
OF AREAS | DENTI FI ED AS WETLANDS. SI NCE THE DI SRUPTI ON OF THE WETLAND ENVI RONMENT | S ANTI Gl PATED FROM PROPOSED
REMEDI AL ACTIVI TIES, A STUDY TO DELI NEATE THE EXTENT COF WETLANDS AND DEVELCP A PLAN FOR REMEDI ATI ON WOULD BE
CONDUCTED. AT A MNTMUM THE WETLANDS REPLACEMENT PLAN WOULD | NCLUDE REPLACEMENT OR RESTCRATI ON OF THE PONDS
AND SURROUNDI NG HABI TAT.  UPON COVPLETI ON OF CONSTRUCTI OQN, THE CLEAN WATER DI VERSI ON CHANNEL WOULD BE

RE- ROUTED | NTO THE SEDI MENT POND, AND THE BASE WATER LEVEL OF THE SEDI MENT POND WOULD BE RAI SED TO PROVI DE
POND SURFACE AREA EQUAL TO THE AREA LOST BY THE ELI M NATI ON OF PONDS 2 AND 3 AND THE LOWERI NG OF THE POCL
LEVEL OF POND 1. EVERY ATTEMPT WOULD BE MADE TO PROVIDE A MNMUIM CF A 1 TO 1 VWETLANDS M TI GATI ON.

THE CAPI TAL COST OF TH S ALTERNATI VE | S $14, 724,900. THE O&M COST IS $245,000. THE TOTAL PRESENT WORTH COST
OVER A 30 YEAR PERI OD CONSI DERI NG AN | NTEREST RATE OF 5 PERCENT | S $18, 906,900. THE TI ME REQUI RED TO

| MPLEMENT TH' S ALTERNATI VE IS 3 YEARS. KEY ARARS ADDRESSED WTH THI S ALTERNATI VE ARE OH O CLOSURE

REQUI REMENTS FCR LANDFI LLS, AND SWDA MCLS.

ALTERNATI VE 4: MULTI - LAYER CAP, GROUNDWATER EXTRACTI ON AND ON- SI TE TREATMENT

TH S ALTERNATI VE WOULD ATTEMPT TO MEET THE REMEDI AL ACTI ON CBJECTI VES | N THE SAME WAY AS ALTERNATI VE 3, WTH
THE ADDED ADVANTAGE THAT CONTAM NATED GROUNDWATER WOULD BE REMOVED FROM THE SHALLOW AQUI FER AND  TREATED.
THE GROUNDWATER EXTRACTI ON AND TREATMENT SYSTEM ATTEMPTS TO | MPROVE THE EFFECTI VENESS OF ALTERNATI VE 3 BY

DI RECTLY | NTERCEPTI NG A GROUNDWATER CONTAM NANT M GRATI ON ROUTE AND REMOVI NG LEACHATE DI RECTLY FROM THE

EXI STI NG LANDFI LL. THE MULTI - LAYER CAP, GROUNDWATER EXTRACTI ON AND TREATMENT SYSTEM ATTEMPTS TO ADDRESS THE
PRI NCI PAL THREAT BY CONTAI NI NG THE SOURCE MATERI AL TO THE NAXI MUM EXTENT PRACTI CABLE.

THE COVPONENTS OF ALTERNATI VE 4 ARE:

I NSTI TUTI ONAL CONTRCLS

S| TE FENCE

ALTERNATE WATER SUPPLY

MONI TORI NG

SUBSURFACE STRUCTURAL SUPPORTS
SURFACE WATER AND SEDI MENT CONTROLS
MULTI - LAYER CAP

LEACHATE COLLECTI ON SYSTEM

9. EXTRACTI ON WELL SYSTEM

10. ON-SI TE WATER TREATMENT PLANT

11. DI SCHARGE OF TREATED WATER TO SURFACE WATER
12. WETLANDS REPLACEMENT

NGO ~WNE

COVPONENTS SI M LAR TO ALTERNATI VE 3

W TH ALTERNATI VE 4, ITEVMS 1 THROUGH 8 OF ALTERNATI VE 3 WOULD BE PERFCRVED, W TH THE EXCEPTI ON THAT LEACHATE
WOULD BE DI SCHARGED TO AN ON- SI TE TREATMENT SYSTEM RATHER THAN HAULED OFF-SI TE. SINCE AN ON-SITE ~ TREATMENT
SYSTEM WOULD BE NEEDED TO ECONOM CALLY TREAT THE VOLUME OF GROUNDWATER EXTRACTED FROM THE SHALLOW AQUI FER, | T
WOULD BE MOST COST- EFFECTI VE TO TREAT THE LEACHATE I N THE SAME SYSTEM RATHER THAN HAUL I T OFF-SITE. | TEM 12
AS DESCRI BED | N ALTERNATI VE 3, WOULD ALSO BE | NCLUDED W TH ALTERNATI VE 4.

9. EXTRACTI ON WELL SYSTEM

AN ARRAY OF EXTRACTI ON WELLS WOULD BE | NSTALLED I N THE SHALLOW AQUI FER TO 1) LOAER THE WATER TABLE I N THE
LANDFI LL AREA, 2) | NTERCEPT AND HYDRAULI CALLY CONTAI N GROUNDWATER M GRATI NG | NTO THE DEEP- M NE AQUI FER, AND
3) COLLECT CONTAM NATED GROUNDWATER FOR TREATMENT THEREBY REDUCI NG THE VOLUME OF HAZARDQUS LI QUI DS ON S| TE.
THE EXTRACTI ON WELL SYSTEM IS SHOM I N FI GURE 13. FOR THE PURPCSE OF CONTAI NI NG CONTAM NATED GROUNDWATER
BETWEEN SHALLOW AND DEEP AQUI FERS, FIVE OF THE TWELVE EXTRACTI ON WELLS MAY HAVE TO BE | NSTALLED THROQUGH THE
MULTI - LAYER CAP AND WOULD HAVE TO BE SEALED TO THE LINER TO M NIM ZE | NFI LTRATION.  PUWP TESTS WOULD BE
CONDUCTED TO DETERM NE THE EXACT WELL PRCDUCTI ON RATE AND ZONE OF | NFLUENCE FCOR EACH EXTRACTI ON WELL. FI GURE



13 ALSO I LLUSTRATES THE ESTI MATED ZONE COF CAPTURE.
10. ON-SI TE WATER TREATMENT PLANT

THE PROCESS OPTI ONS FOR TREATMENT THAT ARE BEI NG CONSI DERED FOR REMEDI ATI ON CF LEACHATE AND GROUNDWATER AT
THE FULTZ LANDFI LL ARE:

* OXI DATI ON

* PRECI PI TATI ON

* FI LTRATI ON

* CARBON ADSCRPTI ON

I'N ORDER TO TREAT THE WATER EXTRACTED FROM THE SHALLOW AQUI FER AND THE LEACHATE PRCDUCED BY THE EXI STI NG
LANDFI LL, AN ON-SI TE WATER TREATMENT PLANT WOULD BE | NSTALLED WH CH WOULD REDUCE THE CONTAM NANT LEVELS
SUFFI CI ENTLY FOR DI SCHARCGE TO SURFACE WATER. PROCESSES LI STED ABOVE CAN BE COMBI NED | NTO A TREATMENT TRAI'N
CAPABLE OF TREATI NG THE COVPOUNDS | DENTI FI ED I N LEACHATE AND GROUNDWATER AT THE FULTZ LANDFILL SITE. IT IS
CURRENTLY ESTI MATED THAT THE TREATMENT SYSTEM FCR THE SI TE MUST BE CAPABLE OF CPERATI NG AT RATES COF AT LEAST
15 GPM THAT IS, ABOQUT 10 GPM FROM THE EXTRACTI ON VELLS, 2 GPM FROM THE LEACHATE COLLECTI ON SYSTEM AND 3
GPM EXCESS CAPACI TY AS A FACTOR OF SAFETY.

THE FI NAL TREATMENT SYSTEM USED AT THE FULTZ LANDFI LL SI TE MJST BE CAPABLE OF DETOXI FYI NG OR REMOVI NG A
NUMBER CF | NORGANI C COVPCUNDS, VOLATI LE ORGANI C COVPQUNDS, AND SEM - VOLATI LE ORGANI C COVPOUNDS. THE

TREATMENT SYSTEM W LL BE CAPABLE OF REMOVING AT A MNITMUM  ALL CHEM CALS THAT CONTRI BUTE TO THE CARCI NOGENI C
Rl SK ABOVE (10-6) AND NON- CARCI NOGENI C RI SK FACTORS GREATER THAN 1 AS DEFINED IN Rl

CHAPTER 6.

I'N ADDI TI ON, THE EFFLUENT FROM THE TREATMENT SYSTEM MUST MEET ALL LI M TATI ONS ESTABLI SHED BY THE STATE CF
OH O FOR THE PURPCSE OF A CONCEPTUAL DESI GN OF THE TREATMENT SYSTEM WE HAVE CONS|I DERED FEDERAL MCLS, MCLGS,
DRI NKI NG WATER STANDARDS, AND OH O STATE WATER QUALI TY STANDARDS FOR W LLS CREEK

THE FI NAL TREATMENT SYSTEM SELECTI ON W LL BE BASED ON SAMPLES FROM THE EXTRACTI ON SYSTEM AFTER IT IS
CONSTRUCTED AND FUNCTI ONI NG A BENCH SCALE TREATABI LI TY STUDY WOULD BE CONDUCTED TO DETERM NE THE MOST
EFFI G ENT MANNER TO TREAT CONTAM NATED LEACHATE AND GROUNDWATER.

THE PROPCSED TREATMENT PROCESS WOULD BEG N W TH THE ADDI TI ON CF AN OXI DI ZI NG AGENT, SUCH AS HYDROGEN

PEROXI DE, TO OXI DI ZE THE | RON, ARSENI C, AND OTHER METALS. A PRECI PI TANT WOULD THEN BE M XED W TH THE
SOLUTION, WH CH WLL BE DI SCHARGED TO A CLARI FI ER WHERE MOST OF THE SCLI DS WLL PRECI Pl TATE OQUT, AND BE
REMOVED AS A SLUDGE. THE SLUDGE WLL BE DI SCHARGED TO A FI LTER PRESS THAT REMOVES MO STURE, INCREASING ITS
SCLI DS CONTENT TO ABQUT 30 PERCENT. THE SLUDGE PRCDUCED MAY BE CONSI DERED A RCRA HAZARDCOUS WASTE AND MAY BE
CONSI DERED A LAND DI SPCSAL RESTRI CTED (LDR) WASTE. SLUDGE PRODUCED FROM THE ON-SI TE TREATMENT  SYSTEM WOULD
BE DI SPOSED CF | N ACCORDANCE W TH APPLI CABLE FEDERAL LAND DI SPOSAL RESTRICTIONS. | F THE SLUDCGE IS FOUND TO
BE NON- HAZARDQUS | T WOULD BE DI SPOSED CF | N AN APPROVED LANDFI LL.

CLARI FI ED WATER WOULD THEN BE PASSED THROUGH A GRANULAR CARBON FI LTER TO REMOVE THE REMAI NI NG SUSPENDED
SCLIDS. EFFLUENT WOULD BE PASSED THROUGH A BED OF GRANULAR ACTI VATED CARBON (GAC) AS A POLI SH NG STEP TO
REMOVE ANY REMAI NI NG ORGANI C COMPCQUNDS. AT PERI ODI C | NTERVALS, THE SPENT CARBON MUST BE REPLACED W TH FRESH
CARBON, AND THE USED CARBON El THER REGENERATED OR DI SPOSED COF | N ACCORDANCE W TH FEDERAL LAND DI SPCSAL

RESTRI CTIONS. | F THE SPENT CARBON IS TO BE REGENERATED, |IT MUST BE TREATED IN A UNIT THAT IS I N COVWLI ANCE
WTH 40 CFR 264 SUBPART X

11. DI SCHARGE OF TREATED WATER TO SURFACE WATER

DI SCHARGE OF THE TREATMENT PLANT EFFLUENT WLL BE TO STREAM A DOMSTREAM OF THE SEDI MENT POND BY WAY CF A
DEDI CATED DI SCHARGE PI PELI NE. THE DI SCHARGE OF TREATMENT PLANT EFFLUENT WOULD BE | N ACCORDANCE W TH
SUBSTANTI VE REQUI REMENTS OF A NATI ONAL PCLLUTANT DI SCHARGE ELI M NATI ON SYSTEM ( NPDES) PERM T.

THE CAPI TAL COST OF TH S ALTERNATI VE | S $15, 759, 700. THE O8M COST | S $218,000. THE TOTAL PRESENT WORTH COST



OVER A 30 YEAR PERI OD CONSI DERI NG AN | NTEREST RATE OF 5 PERCENT | S $19, 480, 700. THE TI ME REQUI RED TO
I MPLEMENT THI S ALTERNATIVE IS 3.5 YEARS. KEY ARARS ADDRESSED W TH THI S ALTERNATI VE ARE CH O CLOSURE
REQUI REMENTS FCR LANDFI LLS AND SWDA MCLS FCR GROUNDWATER LEAVI NG THE SI TE, AND NPDES REQUI REMENTS FCR
DI SCHARGE OF WATER TO SURFACE WATER BQODI ES.

ALTERNATI VE 5: ON-SI TE LANDFI LL

AN ON- SI TE LANDFI LL WAS PROPOSED TO REMOVE THE CONTAM NATED MUNI CI PAL WASTE FROM | TS EXI STI NG LOCATI ON AND
DEPCSIT IT IN A SECURE DOUBLE-LI NED RCRA EQUI VALENT LANDFI LL. FULTZ LANDFI LL SI TE PROPERTY IS LARGE ENOUGH
TO PERM T THE CONSTRUCTI ON OF A LANDFI LL I N A SIDE VALLEY ADJACENT TO STREAM VALLEY A TO THE EAST OF THE
EXI STI NG LANDFI LL. SEE FI GURE 14.

THE COVPONENTS OF ALTERNATI VE 5 ARE:

I NSTI TUTI ONAL CONTROLS

S| TE FENCE

ALTERNATE WATER SUPPLY

MONI TORI NG

OVER- EXCAVATI ON CF THE UNDERGROUND M NE
ROCK UNDERDRAI N

ERCSI ON AND SEDI MENT CONTROLS

DEWATERI NG FACI LI TI ES

RCRA EQUI VALENT ON-SI TE LANDFI LL
WETLANDS REPLACEMENT

CoNoOr~whE

H
©

I NSTI TUTI ONAL CONTROLS, SI TE FENCE AND ALTERNATE WATER SUPPLY, | TEMS 1 THROUGH 3 OF ALTERNATI VE 2 WOULD BE
PERFORMED AS DESCRI BED. | TEM 10 AS DESCRI BED | N ALTERNATI VE 3, WOULD ALSO BE | NCLUDED W TH ALTERNATI VE 5.

4. MONI TORI NG

BECAUSE THE NEW LANDFI LL WOULD BE LI NED AND CAPPED, AND THE LEACHATE WOULD BE COLLECTED FOR OFF-SI TE

DI SPCSAL, | N ACCORDANCE W TH FEDERAL LAND DI SPOSAL RESTRI CTI ONS, LONG TERM MONI TORI NG OF SURFACE WATER,
GROUNDWATER, SEDI MENTS AND COMVBUSTI BLE GAS WOULD BE PERFORMVED | N ACCORDANCE W TH ALL APPLI CABLE REGULATI ONS
FOR A MN MM CF 30 YEARS TO EVALUATE THE M GRATI ON OF CONTAM NANTS FROM THE LANDFI LL AND TO MONI TOR THE
EFFECTS OF NATURAL ATTENUATI ON. THE ACTUAL MONI TORI NG PLAN W LL BE DETERM NED DURI NG REMEDI AL DESI G\

5. OVER- EXCAVATI ON OF THE UNDERGROUND M NE

CONSTRUCTI ON OF A LANDFI LL ON THE EASTERN PORTION CF THE FULTZ LANDFI LL SI TE PRCPERTY WOULD REQUI RE SOVE
TREATMENT OF THE ABANDONED UNDERGROUND M NE TO REMOVE THE DANGER COF SUBSI DENCE. THE SAME M NE FLUSHI NG
PROCEDURE OF ALTERNATI VE 3 COULD BE USED TO PROVI DE ADEQUATE SUPPCRT, BUT I N THE CASE OF A NEW LANDFI LL WHERE
A DI SPCSAL PI T MUST BE EXCAVATED FOR THE | NSTALLATI ON OF LI NERS, LEACHATE COLLECTI ON SYSTEM AND WASTE

DI SPOSAL, | T WOULD BE MORE COST- EFFECTI VE TO CONTI NUE THE EXCAVATI ON DO TO THE M NE FLOOR TO ELI M NATE THE
M NE CAVI TIES AND | N- PLACE COAL. OVER- EXCAVATI ON WOULD BE MORE RELI ABLE THAN M NE FLUSH NG SI NCE THE M NE

| TSELF WLL BE ELI M NATED.

6. ROCK UNDERDRAI N

AS PART OF THE PROCEDURE OF ELI M NATI ON OF THE UNDERLYI NG COAL M NE, THE EXCAVATED M NE VO D WOULD BE
BACKFI LLED WTH A 5- FOOT THI CK ROCK UNDERDRAI N AND 15 ADDI TI ONAL FEET OF LOW PERVEABI LI TY GRANULAR FI LL
APPROVED BY THE CEPA I N AN EFFORT TO MAI NTAIN THE WATER TABLE AT LEAST 15 FEET BELOW THE BOTTOM CF THE
LANDFI LL. SEE FI GURE 15.

7. ERCSI ON AND SEDI MENT CONTROLS

PRI OR TO COMVENCI NG ANY EXCAVATI ON FOR THE NEW LANDFI LL, STREAM VALLEY A WOULD BE REGRADED, AND ERCSI ON AND
SEDI MENT CONTRCLS WOULD BE | NSTALLED. FI RST, PONDS 1, 2, AND 2A WOULD BE DRAI NED AND THE SEDI MENTS REMOVED TO



A STOCKPI LE ON THE EXI STI NG LANDFI LL. PONDS 2 AND 2A WLL BE BACKFI LLED AND A CLEAN WATER DI VERSI ON CHANNEL

CONSTRUCTED ALONG THE NORTH SI DE OF STREAM VALLEY A AS SHOMN I N FI GURE 14. A SEDI MENT CONTROL POND WOULD BE

EXCAVATED I N AN AREA TO THE WEST AND NCRTH OF POND 6, AND A TEMPCRARY SEDI MENT CONTROL DI TCH CONSTRUCTED JUST
SOUTH OF THE CLEAN WATER DI VERSI ON CHANNEL.

THE SEDI MENT POND WOULD REMAI N AFTER CONSTRUCTI ON TO REPLACE POND WATER HABI TAT ELI M NATED BY THE FI LLI NG OF
PONDS 1, 2, AND 2A, AND THE CLEAN WATER DI VERSI ON WOULD BE RE- ROUTED | NTO THE SEDI MENT POND AFTER
REVECETATI ON CF ALL DI STURBED AREAS.

8. DEWATERI NG FACI LI TI ES

TEMPORARY DEWATERI NG FACI LI TI ES CONSI STI NG OF WELL PO NTS AND SUWP PUMPS WOULD BE REQUI RED DURI NG THE
EXCAVATI ON OF THE LANDFI LL PIT TO ELI M NATE THE SEEPACGE OF GROUNDWATER | NTO THE EXCAVATION. A LINE OF WELL
PO NTS WOULD BE | NSTALLED ALONG THE NORTHERN EDGE OF THE PROPCSED PIT TO LONER THE WATER TABLE AS NEEDED

DURI NG EXCAVATI ON.  AFTER THE ROCK UNDERDRAI N |'S | NSTALLED, GROUNDWATER W LL DRAIN UNDER THE BACKFI LL AND THE
DEWATERI NG EQUI PMENT W LL NOT BE NEEDED.

9. RCRA- EQUI VALENT ON- SI TE LANDFI LL

A LANDFILL PI'T WOULD BE PREPARED AS SHOM ON FI GURES 14 AND 15. AFTER OVER- EXCAVATI ON AND BACKFI LLI NG OF THE
COAL MNE, THE SIDES OF THE PI T WOULD BE GRADED TO THE PROPER SLOPE AND A TH RTY-SI X | NCH THI CK LAYER OF CLAY
COMPACTED TO ACHI EVE A PERVEABI LI TY OF (10-7) CM SECOND WOULD BE | NSTALLED. A SYNTHETI C DOUBLE LI NER W TH
LEACHATE COLLECTI ON AND LEAK DETECTI ON SYSTEMS USI NG SYNTHETI C DRAI NAGE NETTI NG WOULD ALSO BE | NSTALLED. A
LAYER CF FILTER FABRI C AND A 12-1 NCH THI CK LAYER OF SAND WOULD BE PLACED ON TOP OF THE UPPERMOST DRAI NAGE
NETTING THE SOLI D WASTE FROM THE EXI STI NG LANDFI LL WOULD BE PLACED ON TOP OF THE SAND LAYER  BEFCRE
PLACEMENT | N THE NEW LANDFI LL, SCLIDS FROM THE EXI STI NG LANDFI LL WOULD BE EXCAVATED AND SEGREGATED | NTO
HAZARDOUS AND NON HAZARDOUS. AFTER ANALYSI'S, LANDFI LL MATERI AL CONSI DERED TO BE HAZARDOUS WOULD BE DI SPOSED
OF I N AN COFF-SI TE USEPA APPROVED LANDFI LL. NON- HAZARDOUS WASTES WOULD BE COMPACTED TO REDUCE THE VOLUME CF
THE WASTE AND TO REDUCE THE POTENTI AL FOR SETTLEMENT W TH N THE NEW LANDFI LL, AND DI SPCSED OF | N THE NEW

ON- SI TE LANDFI LL.

THE CAPI TAL COST OF TH S ALTERNATI VE | S $54, 404, 600. THE O8%M COST | S $134,000. THE TOTAL PRESENT WORTH COST
OVER A 30 YEAR PERI OD CONSI DERI NG AN | NTEREST RATE OF 5 PERCENT | S $ 56, 766, 600. THE TI ME REQUI RED TO

| MPLEMENT THI S ALTERNATIVE IS 7.5 YEARS. KEY ARARS ADDRESSED W TH THI S ALTERNATI VE ARE CHI O CLOSURE

REQUI REMENTS FCR LANDFI LLS AND SI TI NG CRI TERI A FOR CONSTRUCTI ON OF NEW LANDFI LLS.

ALTERNATI VE 6: MULTI - LAYER CAP W TH SUBSURFACE BARRI ER

THE PURPCSE OF TH S ALTERNATI VE IS TO | SCLATE THE LANDFI LL FROM | NFI LTRATI ON, | NCLUDI NG LATERAL | NFI LTRATI ON
FROM THE GROUNDWATER FLOWN NG THROUGH STREAM VALLEY A AND VERTI CAL | NFI LTRATI ON THROUGH THE ~ GROUND SURFACE.
THE CAP WOULD PREVENT | NFI LTRATI ON OF PRECI Pl TATI ON FROM THE LANDFI LL SURFACE AND SHALLOW GROUNDWATER FROM
THE SQUTH. AT THE SAME TI ME THE CAP WOULD LOAER THE WATER TABLE UNDER THE LANDFI LL BY AN ESTI MATED 3 TO 7
FEET. TH S WOULD | NCREASE THE POTENTI AL FOR GROUNDWATER | N THE EASTERN S| DE OF THE SHALLOW AQUI FER TO FLOW
UNDER THE LANDFI LL THEREBY REDUCI NG CONTAM NANT FLOW SOUTHWARD, | NTO THE COAL M NE AQU FER A SUBSURFACE
BARRI ER ARCUND THE WEST AND NORTH OF THE LANDFI LL WOULD M NI M ZE THE TRANSPORT OF CONTAM NANTS BY PREVENTI NG
GROUNDWATER FROM STREAM VALLEY A FROM FLON NG UNDER THE LANDFI LL.

THE COVPONENTS OF ALTERNATI VE 6 ARE:

I NSTI TUTI ONAL CONTRCLS

SI TE FENCE

ALTERNATE WATER SUPPLY

MONI TORI NG

SUBSURFACE STRUCTURAL SUPPORTS
SURFACE WATER CONTROLS

MULTI - LAYER CAP

LEACHATE COLLECTI ON SYSTEM

NGO~ wb R



9.  SLURRY WALL
10. VETLANDS REPLACEMENT

COVPONENTS SI M LAR TO ALTERNATI VE 3

I TEMS 1 THROUGH 8 OF ALTERNATI VE 3 WOULD BE PERFORMED W TH THE EXCEPTI ON THAT POND 3 WOULD NOT BE REMOVED.
I TEM 10 AS DESCRI BED | N ALTERNATI VE 3, WOULD ALSO BE | NCLUDED W TH ALTERNATI VE 6.

9. SLURRY WALL

A LOW PERVEABI LI TY, SUBSURFACE VERTI CAL BARRI ER WOULD BE CONSTRUCTED AROUND THE EASTERN AND NCRTHERN S| DES OF
THE EXI STI NG LANDFI LL TO DI VERT GROUNDWATER | N THE SHALLOW AQUI FER ARCUND THE LANDFI LL AS | LLUSTRATED ON
FIGURE 16. A SO L-BENTONI TE SLURRY WALL WOULD WORK BEST IN THE M NE SPO L AND ALLUWVI UM ENCOUNTERED | N STREAM
VALLEY A. AFTER STREAM VALLEY A | S REGRADED, AND THE MULTI - LAYER CAP W TH LEACHATE COLLECTION IS

I NSTALLED, THE SLURRY WALL WOULD BE CONSTRUCTED FROM THE GROUND SURFACE TO THE TOP OF COVPETENT BEDRCOCK.
BEDROCK I N STREAM VALLEY A IS A SANDY SHALE OF THE ALLEGHENY GROUP, WH CH ALSO FORMS THE FLOOR OF THE | DEAL

M NE. AFTER REGRADI NG THE DEPTH TO BEDROCK WOULD VARY FROM ABQUT 45 FEET BELOW THE SURFACE AT THE WESTERN
END OF VALLEY TO ABQUT 30 FEET I N THE AREA BETWEEN POND 1 AND THE LANDFI LL. ALONG THE EASTERN SIDE OF THE
LANDFI LL THE SLURRY WALL WOULD RUN NORTH TO SQUTH AND WOULD TI E | NTO THE FORMVER FACE OF THE STRIP M NE
EXCAVATI ON WHERE | T WOULD CONTI NUE UP ALONG THE SANDSTONE AND CLAYSTONE THAT OVERLI ES THE I N-PLACE COAL. THE
OVERALL AVERACGE DEPTH OF THE SLURRY WALL WOULD BE ABOUT 40 FEET.

THE CAPI TAL COST OF TH S ALTERNATI VE | S $15, 455, 900. THE O8%M COST | S $245,000. THE TOTAL PRESENT WORTH COST
OVER A 30 YEAR PERI OD CONSI DERI NG AN | NTEREST RATE OF 5 PERCENT | S $19, 627, 900. THE TI ME REQUI RED TO

I MPLEMENT THI S ALTERNATIVE IS 3 YEARS. KEY ARARS ADDRESSED W TH THI S ALTERNATI VE IS OH O CLOSURE

REQUI REMENTS FCOR LANDFI LLS AND THE SDWA MCLS.

ALTERNATI VE NO 7: GROUNDWATER EXTRACTI ON AND ON- SI TE TREATMENT

TH S ALTERNATI VE | S THE SAME AS ALTERNATI VE 4, MILTI - LAYER CAP, GROUNDWATER EXTRACTI ON AND ON- S| TE TREATMENT,
SHOM ON FI GURE 14 EXCEPT THAT A MULTI - LAYER CAP AND LEACHATE COLLECTI ON SYSTEM WOULD NOT BE | NSTALLED. AS
W TH ALTERNATI VE 2, ALTERNATI VE 7 ATTEMPTS TO MEET THE REMEDI AL ACTI ON OBJECTI VES THROUGH | NSTI TUTI ONAL

ACTI ONS AND MONI TORI NG W TH THE ADDED ADVANTAGE OF TREATI NG GROUNDWATER FROM THE SHALLOW  AQUI FER

THE COVPONENTS OF ALTERNATI VE 7 ARE:

I NSTI TUTI ONAL CONTRCLS

SI TE FENCE

ALTERNATE WATER SUPPLY

MONI TORI NG

SURFACE WATER CONTRCLS

EXTRACTI ON VELL SYSTEM

ON- SI TE WATER TREATMENT PLANT

DI SCHARGE OF TREATED WATER TO SURFACE WATER
VETLANDS REPLACEMENT

CoNoOAWNE

ALTHOUGH THI S ALTERNATI VE MEETS THE FOUR REMEDI AL OBJECTI VES DI SCUSSED ON PAGE 16 OF THIS SECTION, TH S
ALTERNATI VE DOES NOT ADDRESS ONE KEY ARAR VHI CH IS THE CH O LANDFI LL CLOSURE REQUI REMENT.

ALTERNATI VE NO 8: MULTI - LAYER RCRA CAP W TH UPGRADE COF THE BYESVI LLE WATER TREATMENT PLANT.

ALTERNATIVE 8 | S THE SAME AS ALTERNATI VE 3, MULTI - LAYER RCRA CAP, W TH THE ADDI TI ON OF AN UPGRADE TO THE
BYESVI LLE WATER TREATMENT PLANT TO PREVENT ANY CONTAM NATI ON FROM THE FULTZ LANDFI LL SI TE THAT M GHT M GRATE
TO THE BYESVI LLE PLANT NO. 2 FROM ENTERI NG THE PUBLI C DRI NKI NG WATER SUPPLY. THE UPGRADE TO THE BYESVI LLE
WATER TREATMENT PLANT WOULD CONSI ST OF A VELL- HEAD TREATMENT SYSTEM TO TREAT SI TE RELATED CONTAM NANTS.  THI S
ALTERNATI VE ACH EVES THE REMEDI AL ACTI ON OBJECTI VES BOTH BY | NSTI TUTI ONAL CONTROLS AND BY | NSURI NG A SAFE

DRI NKI NG WATER SUPPLY REGARDLESS CF | NCREASES | N CONTAM NANT CONCENTRATI ONS, |F ANY, IN THE DEEPER COAL M NE



AQUI FER
THE COVPONENTS OF ALTERNATI VE 8 ARE:

I NSTI TUTI ONAL CONTROLS

SI TE FENCE

ALTERNATE WATER SUPPLY

MONI TORI NG

SUBSURFACE STRUCTURAL SUPPORTS

SURFACE WATER CONTRCLS

MULTI - LAYER CAP

LEACHATE COLLECTI ON SYSTEM

UPGRADE OF THE BYESVI LLE WATER TREATMENT PLANT
WETLANDS REPLACEMENT

CoNoO~wWwhE
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TH S ALTERNATI VE MEETS THE FOUR REMEDI AL OBJECTI VES DI SCUSSED ON PAGE 16 OF THI S SECTION. HOAEVER, | T ALLOAS
GROUNDWATER CONTAM NATI ON TO SPREAD THROUGH APPROXI MATELY 1 M LE OF AQUI FER BEFCRE BElI NG TREATED AT THE
BYESVI LLE WATER TREATMENT PLANT. |IT IS USEPA PQLI CY TO | NTERCEPT AND COLLECT CONTAM NATED GROUNDWATER AS
CLOSE TO THE SOQURCE AS PGSSI BLE. BY ALLON NG CONTAM NATED GROUNDWATER TO SPREAD AND TREATING IT WHEN I T GETS
TO THE BYESVI LLE WATER TREATMENT PLANT, A LARGE PORTI ON OF THE AQU FER W LL BECOVE CONTAM NATED.

ALTERNATI VE NO 9: ON-SI TE LANDFI LL W TH GROUNDWATER EXTRACTI ON AND TREATMENT

ALTERNATIVE 9 IS A COVBI NATI ON OF ALTERNATI VE 5, ON-SI TE RCRA LANDFI LL W TH THE GROUNDWATER EXTRACTI ON AND
THE ON-SI TE TREATMENT SYSTEM CF ALTERNATIVE 4. THE ARRAY OF GROUNDWATER EXTRACTI ON WELLS CONS| STS OF 8
WELLS I NSTEAD OF THE 12 WELLS USED I N ALTERNATI VE 4. ONLY 8 WELLS WOULD BE USED BECAUSE THE WELLS I N
ALTERNATI VE 4 THAT WERE | NTENDED TO CUT OFF THE M GRATI ON OF CONTAM NANTS FROM THE EXI STI NG LANDFI LL TO THE
COAL M NE AQUI FER WOULD NOT BE NEEDED ONCE THE LANDFI LL WASTE | S RELOCATED. ALTERNATI VE 9 MEETS THE REMEDI AL
ACTI ON CBJECTI VES | N THE SAME MANNER AS ALTERNATI VE 5 WTH THE ADDED BENEFI T OF EXTRACTI NG CONTAM NATED
GROUNDWATER FROM THE SHALLOW AQUI FER FOR TREATMENT.

THE COVPONENTS OF ALTERNATI VE 9 ARE:

I NSTI TUTI ONAL CONTRCLS

S| TE FENCE

ALTERNATE WATER SUPPLY

MONI TORI NG

SURFACE WATER CONTROLS

OVER- EXCAVATI ON OF THE UNDERGRCUND M NE
ROCK UNDERDRAI N

ERCSI ON AND SEDI MENT CONTROLS

DEWATERI NG FACI LI TI ES

RCRA EQUI VALENT ON-SI TE LANDFI LL
EXTRACTI ON VELL SYSTEM

ON- SI TE WATER TREATMENT PLANT

DI SCHARCGE OF TREATED WATER TO SURFACE WATER
WETLANDS REPLACEMENT

CoNo~®WNRE
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ALTHOUGH TH S ALTERNATI VE MEETS THE FOUR REMEDI AL OBJECTI VES DI SCUSSED ON PAGE 16 OF THIS SECTION, TH S
ALTERNATI VE DOES NOT ADDRESS ONE KEY ARAR WHICH IS THE CHI O LANDFI LL SI TI NG CRI TERI A

ALTERNATI VE NO 10: COAL M NE AQUI FER CUT- OFF BARRI ER

ALTERNATI VE 10 MEETS THE REMEDI AL ACTI ON OBJECTI VES BY A COMBI NATI ON OF THE | NSTI TUTI ONAL ACTI ONS OF
ALTERNATI VE 2, AND THE | NSTALLATION OF A LOW PERVEABI LI TY BARRIER WTH N THE COAL M NE AQUI FER THE CUT- CFF
BARRI ER WOULD EFFECTI VELY PREVENT THE M GRATI ON OF CONTAM NANTS FROM THE EXI STI NG LANDFI LL AND SHALLOW

AQUI FER | NTO THE COAL M NE AQUI FER



THE COVPONENTS OF ALTERNATI VE 10 ARE:

I NSTI TUTI ONAL CONTRCLS

S| TE FENCE

ALTERNATE WATER SUPPLY

MONI TORI NG

ERCSI ON AND SEDI MENT CONTROLS

DEWATERI NG FACI LI TI ES

LOW PERMVEABI LI TY COVWPACTED CLAY CUT- OFF BARRI ER
SURFACE WATER CONTRCL

VETLANDS RESTORATI ON

CoNoOA®WNE

I NSTI TUTI ONAL CONTROLS, SITE FENCE, ALTERNATE WATER SUPPLY, AND MONI TORI NG | TEM5 1 THROUGH 4 OF ALTERNATI VE 2
WOULD BE PERFORVED. | TEM 9 AS DESCRI BED | N ALTERNATI VE 3, WOULD ALSO BE | NCLUDED W TH ALTERNATI VE 10.

5. ERCSI ON AND SEDI MENT CONTROLS TEMPORARY EROSI ON AND SEDI MENTATI ON CONTRCLS SUCH AS SI LT FENCES, HAY- BAI L
SI LTATI ON BARRI ERS AND SVMALL DI VERSI ON CHANNELS WOULD BE | NSTALLED AS NEEDED TO PREVENT ERCSI ON DURI NG THE
CONSTRUCTI ON OF THE CUT- OFF BARRI ER.  BECAUSE THE EXCAVATI ON AND CONSTRUCTI ON COF THE BARRIER  CAN BE STAGED
TO PROCEED FROM ONE END TO THE OTHER, NO PERVANENT DI VERSI ON CHANNELS OR SEDI MENT PONDS WOULD BE NEEDED.

6. DEWATERI NG FACI LI TI ES

TEMPORARY DEWATERI NG FACI LI TI ES CONSI STI NG OF WELL PO NTS AND SUMP PUMPS WOULD PROBABLY BE REQUI RED DURI NG
THE EXCAVATI ON OF THE TRENCH FOR THE CUT- OFF BARRI ER TO CONTROL THE SEEPAGE OF GROUNDWATER | NTO THE
EXCAVATION. A LINE OF VELL PO NTS WLL BE | NSTALLED ALONG SI DES OF THE EXCAVATI ON TO LONER THE WATER TABLE
AS NEEDED DURI NG CONSTRUCTI ON.  WATER THAT SEEPS | NTO THE EXCAVATI ON FROM THE COAL M NE AQUI FER WOULD BE
REMOVED W TH SUWP PUWPS. TEMPORARY FACI LI TI ES MEETI NG ALL APPLI CABLE FEDERAL AND STATE REQUI REMENTS WOULD BE
BU LT TO HOLD THE EXTRACTED WATER FCR TESTI NG AND TREATMENT OR DI SPCSAL.

7. LOW PERVEABI LI TY COMWPACTED CLAY CUT- OFF BARRI ER

CONSTRUCTI ON OF A 2, 400- FEET LONG CUT- OFF BARRIER I N THE COAL M NE AQUI FER WOULD BEA N W TH THE EXCAVATI ON OF
A TRENCH FROM THE GROUND SURFACE TO THE FLOOR OF THE COAL M NE. THE TRENCH WOULD BE 20- FEET W DE AT THE
BOTTOM AND FROM 50 TO 180 FEET WDE AT THE GROUND SURFACE. | T WOULD EXTEND FROM THE | NTACT COAL TO THE NORTH
OF STREAM VALLEY A THROUGH THE FORVMER | DEAL M NE, STREAM VALLEY A BETWEEN POND 1A AND POND 1, THROUGH THE
FORMER | DEAL M NE WEST AND SOUTH OF THE EXI STI NG LANDFI LL TO THE | NTACT COAL ON THE NORTHERN SI DE OF STREAM
VALLEY B. THE DEPTH OF THE TRENCH WOULD VARY FROM 36 FEET NEAR STREAM A TO 115 FEET AT THE

CREST OF THE HILL SQUTH CF POND 1. THE AVERAGE DEPTH WOULD BE ABQUT 80 FEET AND WOULD REQUI RE THE REMOVAL COF
AN ESTI MATED 610, 000 CUBI C YARDS OF MATERI AL APPROXI MATELY 60 PERCENT OF WH CH WOULD BE ROCK.  THE TRENCH
WOULD BE FI LLED W TH COMPACTED CLAY TO ACH EVE A PERMVEABI LI TY OF LESS THAN 10-7 CM SECOND. THE CLAY BACKFI LL
WOULD EXTEND TO WTHIN 3 FEET OF THE ORI G NAL GROUND SURFACE. THE UPPERMOST 3 FEET OF THE EXCAVATI ON WOULD
BE BACKFI LLED W TH RANDOM FI LL AND COVERED W TH SUFFI CI ENT TOPSO L TO PERM T REVEGETATI ON OF THE DI STURBED
AREA.

8. SURFACE WATER CONTRCL

PART OF THE CUT- OFF BARRI ER WOULD | NTERSECT STREAM VALLEY A BETWEEN POND 1A AND POND 1. DURI NG THE

EXCAVATI ON AND BACKFI LLI NG OF THE CUT- OFF TRENCH, STREAM A WOULD HAVE TO BE TEMPORARI LY RE- ROUTED ARCUND THE
EXCAVATI ON.  TO ACCOWPLI SH, THE EXCAVATI ON WOULD PROCEED | N STAGES TO ALLOW STREAM A TO BE DI VERTED THROUGH A
SERI ES OF CHANNELS Cl RCUMVENTI NG THE EXCAVATI ON AREA.

ALTHOUGH TH S ALTERNATI VE MEETS THE FOUR REMEDI AL OBJECTI VES DI SCUSSED ON PAGE 16 OF THS SECTION, TH S
ALTERNATI VE DOES NOT ADDRESS ONE KEY ARAR VH CH IS THE OHI O LANDFI LL CLOSURE REQUI REMENT.

SCREENI NG OF ALTERNATI VES

ALTERNATI VES VERE | NI TI ALLY DEVELOPED TO BE EVALUATED AGAI NST THE SHORT- AND LONG TERM ASPECTS CF THREE BROAD



CRI TERI A: EFFECTI VENESS, | MPLEMENTABI LI TY, AND COST. ALTERNATI VES WERE EVALUATED GENERALLY | N THE SCREEN NG
STAGE, THEN IN MORE DETAIL | N THE DETAI LED ANALYSI S OF ALTERNATI VES. OF THE 10 ALTERNATI VES THAT WERE
DEVELOPED TO MEET THE REMEDI AL ACTI ON GBJECTI VES, 4 WERE ELI M NATED I N THE SCREENI NG STAGE. RATI ONALE FOR
SCREENI NG QUT ALTERNATI VES 7 THROUGH 10 IS AS FOLLOWS.

ALTERNATI VE 7: GROUNDWATER EXTRACTI ON (W THOUT CAP)

ALTERNATI VE 7 WAS NOT CARRI ED FORWARD FOR DETAI LED ANALYSI S BECAUSE, W THOUT THE | NSTALLATION CF A CAP, I T

DI D NOT' PROVI DE ADEQUATE CLOSURE OF THE EXI STI NG LANDFI LL. I T WOULD BE LESS EFFECTI VE | N PREVENTI NG THE
SPREAD OF CONTAM NATI ON BECAUSE | T WOULD NOT ADDRESS THE VERTI CAL M GRATI ON OF CONTAM NANTS THROUGH THE
BEDROCK LAYER BETWEEN THE EXI STI NG LANDFI LL AND THE COAL M NE AQUI FER.  ALTHOUGH THE COST WOULD BE MUCH
LOMER THAN ALTERNATI VES 3 THROUGH 6, THE GROUNDWATER EXTRACTI ON SYSTEM WOULD NEED TO BE OPERATED | NDEFI NI TELY
BECAUSE THERE WOULD BE NO REDUCTI ON | N CONTAM NANT TRANSPORT BY | NFI LTRATI ON OF PRECI PI TATI ON THROUGH THE

EXI STI NG LANDFI LL.

ALTERNATI VE 8: CAP W TH UPGRADE OF THE BYESVI LLE WATER TREATMENT PLANT.

ALTERNATI VE 8 WAS NOT CARRI ED FORWARD FOR DETAI LED ANALYSI S BECAUSE THE ANALYSI S OF CONTAM NANT TRANSPORT
FROM THE FULTZ LANDFI LL SITE TO THE COAL M NE AQUI FER UTI LI ZI NG A TWD DI MENSI ONAL SOLUTE MODEL | NDI CATED

THAT THE EFFECTS OF THE FULTZ LANDFI LL SITE ON THE BYESVI LLE WATER SUPPLY WELL ARE M NI MAL AT PRESENT BUT NAY
BE MORE SIGNIFI CANT IN THE FUTURE. TH S ALTERNATI VE ALLOANS GROUNDWATER CONTAM NATI ON TO SPREAD THROUGH
APPROXI MATELY 1 M LE OF AQUI FER BEFCRE BEI NG TREATED AT THE BYESVI LLE WATER TREATMENT PLANT. AS STATED ON
PAGE 26 OF TH S SECTI ON, CONTAM NATED GROUNDWATER SHCOULD BE | NTERCEPTED AND COLLECTED AS CLCSE TO THE SOURCE
AS PCSSIBLE. THE COST OF REMEDI ATION COF 1 M LE OF CONTAM NATED AQUI FER I N THE FUTURE | S MJCH GREATER THAN
THE PRESENT COST OF CONTAI NI NG THE CONTAM NATI ON.

ALTERNATI VE 9: ON- SI TE LANDFI LL W TH GROUNDWATER EXTRACTI ON

ALTERNATI VE 9 WAS NOT CARRI ED FORWARD FOR DETAI LED ANALYSI S BECAUSE | T WOULD NOT BE NECESSARY TO COLLECT AND
TREAT GROUNDWATER ONCE THE SCQURCE OF CONTAM NATI ON ( THE LANDFI LL) HAS BEEN REMOVED. ADDI TI ONALLY, THE
CONSTRUCTI ON ON-SI TE WOULD NOT MEET OH O SCLI D WASTE LANDFI LL SI TI NG REQUI REMENTS. ALTHOUGH THE CLEANUP TI ME
FOR THE SHALLOW AQUI FER WOULD POTENTI ALLY BE SHORTER W TH GROUNDWATER EXTRACTI ON AND TREATMENT, THE

ADDI TI ONAL EXPENSE OF AN EXTRACTI ON AND TREATMENT SYSTEM IS NOT JUSTI FI ED. THE COST OF GROUNDWATER

EXTRACTI ON AND TREATMENT WOULD MAKE ALTERNATI VE 9 SUBSTANTI ALLY H GHER THAN ALTERNATIVE 5 - ON-SITE

LANDFI LL.

ALTERNATI VE 10: COAL M NE AQUI FER CUT- OFF BARRI ER

ALTERNATI VE 10 WOULD BE THE MOST EFFECTI VE ALTERNATI VE FOR PREVENTI NG THE OFF-SI TE M GRATI ON OF CONTAM NANTS
FROM THE FULTZ LANDFILL SITE THROUGH THE COAL M NE AQUI FER  HOWNEVER, THE H GHEST RI SKS THAT WERE | DENTI FI ED
IN THE RI SK ASSESSMENT WERE ATTRI BUTED TO FUTURE USE OF ON-SI TE GROUNDWATER.  ALTERNATI VE 10 WOULD ADDRESS

RI SKS FROM USE OF THE ON-SI TE GROUNDWATER W TH SI TE ACCESS AND USE RESTRI CTI ONS ONLY, MAKING I'T NO MORE
EFFECTI VE THAN ALTERNATI VE 2 AT REDUCI NG THE H GHEST RI SKS. ALTHOUGH THE TECHNOLOQ ES USED TO | MPLEMENT
ALTERNATI VE 10 ARE COVMON AND READI LY AVAI LABLE, AN EXCAVATION CF TH S SI ZE | NVOLVI NG THE MOVEMENT OF 700, 000
CuBI C YARDS OF EARTH AND ROCK AND THE | MPORTATI ON CF A NEAR EQUAL QUANTI TY OF CLAY WOULD BE AN ENCRMOUS TASK.
CONTRCLLI NG THE | NFI LTRATI ON OF GROUNDWATER FROM THE COAL M NE AQUI FER M GHT ALSO PROVE VERY DI FFI CULT.
BECAUSE IT IS NOT MORE EFFECTI VE | N REDUCI NG THE MAJCR RI SKS AT THE FULTZ LANDFI LL SITE, WOULD BE COSTLY AND
Dl FFI CULT TO | MPLEMENT, AND W THOUT THE | NSTALLATI ON CF A CAP WOULD NOT PROVI DE ADEQUATE CLOSURE OF THE

EXI STI NG LANDFI LL, ALTERNATI VE 10 WAS NOT CARRI ED FORWARD FOR DETAI LED ANALYSI S.

#SCAA
VITT. SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

OVERALL PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT

TH S CRI TERI ON ADDRESSES WHETHER OR NOT A REMEDY PROVI DES ADEQUATE PROTECTI ON, AND DESCRI BES HOW Rl SKS ARE
ELI M NATED, REDUCED OR CONTROLLED THROUGH TREATMENT, ENG NEERI NG CONTRCLS, OR | NSTI TUTI ONAL CONTRCLS.



ALTERNATI VE 1 DOES NOT ELI M NATE, REDUCE OR CONTROL THE CURRENT AND FUTURE POTENTI AL RI SKS TO HUVAN HEALTH
AND THE ENVI RONMVENT ASSOCI ATED W TH THE FULTZ LANDFI LL. ALTERNATI VE 2 DOES NOT REDUCE RI SKS TO THE

ENVI RONMVENT.  ALL OF THE ALTERNATI VES EXCEPT 1 AND 2 REDUCE THE CURRENT AND FUTURE POTENTI AL RI SKS TO HUVAN
HEALTH AND ENVI RONMENT ASSOCI ATED W TH THE FULTZ LANDFI LL.

COWPLI ANCE W TH ARARS

TH S CRI TERI A ADDRESSES WHETHER OR NOT A REMEDY WLL MEET ALL OF THE APPLI CABLE OR RELEVANT AND APPROPRI ATE
REQUI REMENTS ( ARARS) OF OTHER ENVI RONMENTAL STATUTES AND/ OR PROVI DE GROUNDS FOR | NVOKI NG A WAI VER. A WAI VER
WOULD BE ALLOAED ONLY | F THE CHOSEN REMEDY | S CONSI DERED TO BE AN | MPROVEMENT OVER OTHER REMEDI ES THAT DO
COVPLY W TH ARARS. ARARS ARE DI VI DED | NTO ACTI ON, LOCATI ON, AND CHEM CAL SPECI FI C CATEGORI ES.

1. ACTION SPECI FI C ARARS ARE REQUI REMENTS THAT SET CONTRCLS OR RESTRI CTI ONS ON DESI GN, | MPLEMENTATI O\, AND
PERFCRVANCE LEVELS OF ACTI VI TI ES RELATED TO THE MANAGEMENT OF HAZARDOUS SUBSTANCES, POLLUTANTS, OR
CONTAM NANTS.

2. LOCATI ON SPECI FI C ARARS ARE REQUI REMENTS THAT RESTRI CT REMEDI AL ACTI ONS BASED ON THE LOCATI ON OR
CHARACTERI STICS OF THE SITE OR I TS | MMEDI ATE ENVI RONS.

3. CHEM CAL SPECI FI C ARARS ARE REQUI REMENTS THAT SET PROTECTI VE CLEANUP LEVELS FCR CHEM CALS OF CONCERN, OR
ARE USED TO | NDI CATE AN ACCEPTABLE LIM T OF DI SCHARGE ASSOCI ATED WTH A REMEDI AL ACTI ON.

ALTERNATI VE 2, | NSTI TUTI ONAL ACTI ONS AND MONI TORI NG DCES NOT MEET ARARS FOR THE FULTZ LANDFILL SITE.  ARARS
NOT ADDRESSED BY TH S ALTERNATI VE ARE: CLOSURE OF THE EXI STI NG LANDFI LL ACCORDI NG TO STATE STANDARDS; MCLS
WOULD BE EXCEEDED I N THE SHALLOW CR DEEP M NE AQUI FERS FOR LEAD, ANTI MONY, BERYLLIUM AND VI NYL CHLORI DE; AND
MAXI MUM LEACHATE CONCENTRATI ONS WOULD CONTI NUE TO EXCEED SURFACE WATER CRI TERIA FOR DI SCHARGES TO WLLS
CREEK FOR AT LEAST FOUR ORGANI C AND | NORGANI C COMPQUNDS.  ALTERNATI VE 5 DOES NOT MEET ARARS BECAUSE I T DCES
NOT MEET STATE OF OH O SOLI D WASTE LANDFILL SI TING CRITERIA.  ALTERNATIVES 3, 4 AND 6 WOULD MEET ALL FEDERAL
AND STATE ENVI RONMENTAL REQUI REMENTS. SI NCE ALTERNATIVES 2 AND 5 FAILED TO MEET THIS CRITERIA THEY WLL BE
ELI M NATED FROM FURTHER CONSI DERATI ON.  ALTERNATI VES 3, 4 AND 6 WLL BE CARRI ED FCRWARD | N THE COVPARI SON.

LONG TERM EFFECTI VENESS AND PERVANENCE

LONG TERM EFFECTI VENESS REFERS TO THE ABILITY OF A REMEDY TO MAI NTAI N RELI ABLE PROTECTI ON OF HUVAN HEALTH AND
THE ENVI RONMENT OVER TI ME ONCE CLEANUP GOALS HAVE BEEN MET.

THE REDUCTI ON | N LONG TERM EFFECTI VENESS OF EACH OF THE ALTERNATI VES DEPENDS | N PART ON THE ENFORCEMENT OF

I NSTI TUTI ONAL CONTROLS. ALTERNATI VE 4, PROVI DES AN ADVANTAGE OVER ALTERNATI VES 3 AND 6 BECAUSE CONTAM NATED
GROUNDWATER | S EXTRACTED AND TREATED. BY REMOVI NG CONTAM NATED GROUNDWATER ALTERNATI VE 4 PROVI DES FOR A
GREATER DEGREE OF PERVANENCE | N GROUNDWATER CLEANUP. ALTERNATI VE 4 ALSO PROVI DES HYDRAULI C CONTAI NMVENT OF
CONTAM NANTS FROM THE EXI STI NG LANDFI LL.  BY NOT ALLOWN NG GROUNDWATER CONTAM NATI ON TO SPREAD, ALTERNATI VE 4
ALSO PROVI DES A GREATER DEGREE OF LONG TERM EFFECTI VENESS. ALTERNATI VE 6 PROVI DES A PARTI AL BARRIER TO
CONTAM NANT M GRATI ON.  ALTERNATI VE 3 PROVI DES ONLY CONTROL OVER | NFI LTRATI ON | NDUCED M GRATI ON COF

CONTAM NANTS. LISTED I N THE ORDER OF OVERALL LONG TERM EFFECTI VENESS FROM THE MOST EFFECTI VE TO THE LEAST
EFFECTI VE; THEY ARE:

MOST LONG TERM EFFECTI VE
ALTERNATI VE NO 4: MULTI - LAYER CAP W TH GROUNDWATER TREATMENT

ALTERNATI VE NO 6: MIULTI - LAYER CAP W TH SUBSURFACE BARRI ER
ALTERNATI VE NO 3: MULTI - LAYER CAP

LEAST LONG TERM EFFECTI VE

REDUCTI ON OF TOXICI TY, MOBILITY, AND VOLUVE THROUGH TREATMENT



REDUCTION CF TOXICI TY, MOBILITY, OR VOLUVE REFERS TO THE ANTI Cl PATED PERFORVANCE OF THE TREATMENT
TECHNOLOG ES EMPLOYED UNDER EACH REMEDY.

ALTERNATI VE 4 PROVI DES THE GREATEST REDUCTION I N TOXICI TY AND VOLUVE OF HAZARDOUS MATERI ALS. ALTERNATI VE 4
ACHI EVES THE SAME REDUCTI ON IN MBI LITY AND TOXICI TY AS ALTERNATI VE 3 PLUS AN ADDI TIONAL 6 M LLION  GALLONS
OF CONTAM NATED GROUNDWATER PER YEAR WOULD BE EXTRACTED AND TREATED. BASED ON THE HELP MCDEL, OVER A 25 YEAR
PERI CD, AN ESTI MATED 526, 000 GALLONS PER YEAR COF LEACHATE WOULD BE COLLECTED AND TREATED ON SITE. THE

ON-SI TE TREATMENT OF GROUNDWATER AND LEACHATE WOULD PRCDUCE RESI DUALS | N THE FORM CF METAL CONTAM NATED
SLUDGES. LISTED IN THE ORDER OF OVERALL REDUCTION OF TOXICI TY, MOBILITY AND VOLUVE THROUGH  TREATMENT FROM
THE GREATEST REDUCTI ON TO THE LEAST REDUCTI ON, THEY ARE:

GREATEST REDUCTI ON

ALTERNATI VE NO 4: MULTI - LAYER CAP W TH GROUNDWATER TREATMENT
ALTERNATI VE NO 6: MIULTI - LAYER CAP W TH SUBSURFACE BARRI ER
ALTERNATI VE NO 3: MULTI - LAYER CAP

LEAST REDUCTI ON
SHORT- TERM EFFECTI VENESS

SHOT- TERM EFFECTI VENESS | NVOLVES THE PERI CD OF TI ME NEEDED TO ACHI EVE PROTECTI ON AND ANY ADVERSE | MPACTS ON
HUMAN HEALTH AND THE ENVI RONVENT THAT MAY BE POSED DURI NG THE CONSTRUCTI ON AND | MPLEMENTATI ON PERIGD  UNTI L
CLEANUP GOALS ARE ACH EVED.

ALTERNATI VE 4 ACH EVES REMEDI AL ACTI ON GOALS | N AN ESTI MATED RANGE CF 4-14 YEARS. ALTERNATIVES 3 AND 6 ARE
ESTI MVATED TO ACH EVE REMEDI AL ACTI ON GOALS BETWEEN 13-46 YEARS. ALTHOUGH ALTERNATI VE 4 REQU RES A SOVEWHAT
LONGER TI ME FCR CONSTRUCTION, I T I'S ESTI MATED TO ACH EVE REMEDI AL ACTI ON GOALS | N THE LEAST AMOUNT CF TI ME
ALTERNATI VE 6 POSES THE GREATEST RI SK TO WORKERS DURI NG CONSTRUCTI ON BECAUSE OF THE EXCAVATI ON CF THE SLURRY
WALL. RELEASES CF Al RBORNE CONTAM NANTS COULD OCCUR DURI NG THE EXCAVATI ON OPERATI ON.  ALTERNATI VES 3 AND 6
POCSE A GREATER RI SK TO THE COVWUNI TY BECAUSE LEACHATE WLL BE HAULED OFF-SITE. LI STED I N THE ORDER COF

SHORT- TERM EFFECTI VENESS | N ACH EVI NG REMEDI AL ACTI ON GOALS FROM THE MOST EFFECTI VE TO THE LEAST EFFECTI VE,
THEY ARE:

MOST EFFECTI VE | N THE SHORT TERM

ALTERNATI VE NO 4: MULTI - LAYER CAP W TH GROUNDWATER TREATMENT
ALTERNATI VE NO 3: MULTI - LAYER CAP
ALTERNATI VE NO 6: MILTI - LAYER CAP W TH SUBSURFACE BARRI ER

LEAST EFFECTIVE I N THE SHORT TERM
| MPLEMENTABI LI TY

| MPLEMENTABI LI TY REFERS TO THE TECHNI CAL AND ADM NI STRATI VE FEASI BI LI TY OF A REMEDY, | NCLUDI NG THE
AVAI LABI LITY OF GOCDS AND SERVI CES NEEDED TO | MPLEMENT THE CHOSEN REMEDY.

I MPLEMENTATI ON OF | NSTI TUTI ONAL CONTROLS LI STED UNDER EACH ALTERNATI VE BEI NG EVALUATED AND THE EASE CF

| MPLEMENTATI ON | S TO SOVE DEGREE DEPENDANT UPON PUBLI C ACCEPTANCE. ALL OF THE ALTERNATI VES ARE RELATI VELY
EASY TO | MPLEMENT, USE W DELY AVAI LABLE EQUI PMENT AND MATERI ALS, AND WELL ESTABLI SHED RELI ABLE METHCDS.

I NSTALLATI ON COF THE SLURRY WALL OF ALTERNATIVE 6 IN THE STRIP M NE SPO L OF STREAM VALLEY A MAY BE DI FFI CULT
BECAUSE OF THE NATURE OF STRIP M NE SPAO L. A DETAI LED DESI GN | NVESTI GATI ON WOULD HAVE TO BE PERFORMED TO
ASSURE THAT A SLURRY WALL WLL BE COST EFFECTI VE AND PRACTI CAL TO | MPLEMENT.  ALTERNATI VE 4  WOULD BE LESS
Dl FFI CULT THAN ALTERNATI VE 6, BUT WOULD BE MORE DI FFI CULT TO | MPLEMENT THAN ALTERNATI VE 3 BECAUSE WELL

I NSTALLATI ON WOULD REQUI RE A DETAI LED DESI GN | NVESTI GATI ON | N CRDER TO DETERM NE THE OPTI MUM WELL PLACEMENT
AND PUWPI NG RATES. ALTERNATIVE 4 WLL REQU RE THE OFF-SI TE Dl SPOSAL OF WATER TREATMENT RESI DUALS. BASED ON
THE ABOVE DI SCUSSI ON, ALTERNATI VE 3 WOULD BE THE EASI EST TO | MPLEMENT. LI STED I N THE ORDER OF OVERALL EASE



OF | MPLEMENTATI ON FROM THE EASI EST TO | MPLEMENT TO THE MOST DI FFI CULT TO | MPLEMENT, THEY ARE:
EASI EST TO | MPLEMENT

ALTERNATI VE NO 3: MULTI - LAYER CAP
ALTERNATI VE NO 4: MULTI - LAYER CAP W TH GROUNDWATER TREATMENT
ALTERNATI VE NO 6: MIULTI - LAYER CAP W TH SUBSURFACE BARRI ER

MOST DI FFI CULT TO | MPLEMENT
cosT

COST CRITER A | NCLUDES CAPI TAL COST, OPERATI ON AND MAI NTENANCE COST, AND PRESENT WORTH COST WHI CH | NCLUDES
CAPI TAL AND O & M COSTS.

ALL OF THE ALTERNATI VES HAVE ABQUT THE SAME TOTAL | MPLEMENTATI ON COST. ALTERNATI VE 3 HAS THE LONEST CAPI TAL
COST BUT PRQJECTED CPERATI NG COSTS ARE H GHER THAN ALTERNATI VE 4 DUE TO THE COST OF OFF- SI TE LEACHATE

DI SPOSAL. ALTERNATI VE 6 ALSO HAS A SUBSTANTI AL COST ASSOCI ATED W TH CFF- SI TE DI SPCSAL OF LEACHATE. LI STED IN
ORDER OF LEAST COSTLY TO MOST COSTLY; THEY ARE

LEAST COSTLY

ALTERNATI VE NO 3: MULTI - LAYER CAP $ 18, 906, 900
ALTERNATI VE NO 6: MULTI - LAYER CAP & SUBSURFACE BARRI ER $ 19, 627, 900
ALTERNATI VE NO 4: MULTI - LAYER CAP & GROUNDWATER TREATMENT $ 19, 480, 700

MOST COSTLY
STATE ACCEPTANCE

STATE ACCEPTANCE | NCLUDES WHETHER, BASED ON I TS REVIEW OF THE RI/FS AND PROPCSED PLAN, THE STATE AGENCY
(CEPA) CONCURS, OPPCSES, OR HAS NO COMMENT ON THE PREFERRED ALTERNATI VE.

USEPA HAS | NVOLVED THE CEPA I N THE RI/FS AND REMEDY SELECTI ON PROCESS. CEPA WAS PROVI DED THE OPPORTUNI TY TO
COMMENT ON THE RI/FS DOCUMENTS AND THE PROPOSED PLAN, AND TOOK PART I N THE PROPOSED PLAN PUBLI C MEETI NG
HELD I N BYESVILLE, OH O ON JULY 11, 1991. THE STATE OF OH O HAS | NDI CATED THAT | T CONCURS ON THE CHCSEN
REMEDI AL ALTERNATI VE. A LETTER FROM THE OEPA | NDI CATES THI S SUPPCRT. SEE ATTACHVENT 1.

COMMUNI TY ACCEPTANCE

COMMUNI TY ACCEPTANCE | S ASSESSED | N THE RECORD OF DECI SI ON FOLLOW NG A REVI EW CF THE PUBLI C COMVENTS RECEI VED
ON THE RI/FS AND THE PROPCSED PLAN.

USEPA SCLI CI TED | NPUT FROM THE COMMUNI TY ON THE REMEDI AL ALTERNATI VES PRESENTED | N THE PROPOSED PLAN FOR THE
FULTZ LANDFILL SITE. VERBAL COMMENTS RECElI VED DURI NG THE PUBLI C MEETI NG | NDI CATED SUPPORT OF THE  CHCSEN
REMEDI AL ALTERNATI VE.  TWD WRI TTEN COMVENTS WERE RECElI VED AND ARE ADDRESSED | N THE RESPONSI VENESS SUMVARY.
SEE ATTACHVENT 2.

#SR
I X. SELECTED REMEDY

AFTER REVI EW NG EACH REMEDI AL ALTERNATI VE DEVELOPED FOR THE FULTZ LANDFI LL SI TE, AND COVPARI NG THE

ALTERNATI VES AGAI NST USEPA EVALUATI ON CRI TERI A, THE USEPA RECOMVENDS ALTERNATI VE 4 - MJLTI - LAYER CAP,
GROUNDWATER EXTRACTI ON AND ON- SI TE TREATMENT, FCR ADDRESSI NG CONTAM NATI ON PRCBLEMS AT THE SITE.  ALTERNATI VE
4 MEETS THE FOUR REMEDI AL ACTI ON OBJECTI VES DI SCUSSED IN SECTION 7 OF TH'S RECORD OF  DEC SI ON

THE COVPONENTS OF ALTERNATI VE 4 ARE:



1. INSTI TUTI ONAL CONTROLS WLL BE SOUGHT TO REDUCE EXPOSURE TO SI TE CONTAM NANTS BY LEGALLY RESTRI CTI NG
ACCESS TO THE SI TE. DEED RESTRI CTI ONS ON LAND AND WATER USE ON AND ADJACENT TO THE LANDFI LL WOULD BE SOUGHT
FROM THE LANDFI LL OANER AND NEAR BY RESI DENTS. A PUBLI C | NFORVATI ON PROGRAM TO ADVI SE NEARBY RESI DENTS CF
THE NATURE OF THE PROBLEM AT THE SI TE WOULD BE ESTABLI SHED. THE USEPA WOULD REQUEST LOCAL MUNI Cl PALI TIES TO
ENACT LOCAL AND ZONI NG CRDI NANCES THAT WLL FORBI D FUTURE USE OF THE SI TE THAT WOULD EXPCSE HUMANS TO
CONTAM NATI ON, AND RESTRI CTI NG THE DRI LLI NG OF VEELLS AND THE USE OF GROUNDWATER AND SURFACE WATER

I'N THE EVENT THAT | NSTI TUTI ONAL CONTRCLS ARE NOT VOLUNTARI LY OBTAI NED, THE SELECTED REMEDI AL ACTI ON MAY BE
RE- EVALUATED TO DETERM NE | F ADDI TI ONAL ACTI ONS SHOULD BE | MPLEMENTED TO ENSURE THAT THE REMEDY | S PERVANENT
AND EFFECTI VE ON A LONG TERM BASI S.

2. A 6-FOOT H GH CHAI N-LI NK FENCE APPROXI MATELY 10, 000 FEET I N LENGTH, WLL BE | NSTALLED AROUND THE ENTI RE
FULTZ LANDFI LL SI TE TO RESTRI CT ACCESS AND REDUCE DI RECT EXPOSURE TO SURFACE CONTAM NATION.  THE FENCE  WLL
BE TCPPED W TH BARBED W RE AND EQUI PPED W TH WARNI NG SI GNS POSTED AT 100- FOOT | NTERVALS ALONG THE FENCE.

3. ALTERNATE WATER SUPPLY

A WATER SUPPLY | NVENTORY W LL BE CONDUCTED TO | DENTI FY ALL RESI DENTI AL VELLS THAT ARE DOWNGRADI ENT AND
AFFECTED FROM THE FULTZ LANDFILL SI TE. A SAMPLE WOULD BE TAKEN FROM EACH WELL AND ANALYZED USI NG ANALYTI CAL
METHODS APPRCPRI ATE TO CHARACTERI ZE WATER | NTENDED FOR DRI NKI NG RESI DENCES W TH WELLS THAT ARE FQUND TO
PRESENT AN UNACCEPTABLE RI SK DUE TO CONTAM NATI ON FROM THE FULTZ LANDFI LL WLL BE CONNECTED TO THE MUNI Cl PAL
WATER SUPPLY.

4. MONI TORI NG

LONG TERM MONI TORI NG OF SURFACE WATER, GROUNDWATER, COVBUSTI BLE GAS AND SEDI MENTS W LL BE PERFCRMVED I N
ACCORDANCE W TH APPLI CABLE OHI O REGULATI ONS FOR A M NI MUM OF 30 YEARS TO EVALUATE THE M GRATI ON CF

CONTAM NANTS FROM THE LANDFI LL AND TO MONI TOR THE EFFECTI VENESS OF THE REMEDY. THE ACTUAL MONI TORI NG PLAN
WOULD BE DETERM NED DURI NG REMEDI AL DESI G\

5. SUBSURFACE STRUCTURAL SUPPCRTS WLL BE CONSTRUCTED FOR THE M NE VO DS UNDER THE LANDFI LL TO PREVENT DAMAGE
OF THE CAP BY SUBSEQUENT M NE SUBSI DENCE AND TO REDUCE THE POTENTI AL FOR BEDRCCK FRACTURI NG BETWEEN THE
LANDFI LL AND THE COAL M NE AQU FER. THERE ARE TWD STANDARD APPRCACHES TO PROVI DI NG SUBSI DENCE SUPPCRTS,
NAMELY, GRQUT Pl LLARS AND M NE FLUSHI NG AS | NDI CATED I N THE PROPCSED PLAN, THE GROJT PILLAR METHCD | S THE
PREFERRED METHCD TO PREVENT SUBSI DENCE.

6. SURFACE WATER AND SEDI MENT CONTRCLS

PART OF STREAM VALLEY A NORTHEAST OF THE EXI STI NG LANDFI LL WLL BE REGRADED TO ELI M NATE STANDI NG SURFACE
WATER, AND DI VERT RUNCFF AWAY FROM THE LANDFI LL. THI'S WLL I NCLUDE FILLING IN PONDS 2, 2A, AND 3 AND
CONSTRUCTI NG A CLEAN WATER DI VERSI ON CHANNEL | N THE APPROXI MATE LOCATI ON OF STREAM A FROM THE WESTERN END OF
POND 1 TO THE CULVERT DOANSTREAM OF POND 6 TO DI VERT RUNOFF AWAY FROM THE LANDFI LL. | N ORDER TO PROVI DE

SEDI MENT CONTRCOL FOR EARTH DI STURBANCES RESULTI NG FROM CAPPI NG THE LANDFI LL, A SEDI MENT CONTROL POND WOULD BE
CONSTRUCTED I N AN AREA TO THE NORTHWEST COF POND 6.

7. MILTI - LAYER CAP

A BERM W LL BE CONSTRUCTED OF COMPACTED CLAY ALONG THE NORTHERN SI DE OF THE LANDFI LL TO BRI NG THE TOE OF THE
CAP UP TO ELEVATI ON 835 FEET MsSL AND REDUCE THE OVERALL SLOPE OF THE CAP TO ABOUT 5-1/2 PERCENT. A

STABI LI TY ANALYSI S WLL BE PERFORVED ON THE PROPCSED CAP AND BERM  THE RESULTS WLL BE UTI LI ZED I N THE
REMEDI AL DESI GN. | N ACCORDANCE W TH QAC CHAPTER 3745-27-11(Q (1) (© THE SLOPE OF THE CAP MAY BE | NCREASED TO
NO MORE THAN 25 PERCENT | F NECESSARY TO ACCOMWODATE A STABLE BERM  THE ABOVE ENG NEERI NG STABI LI TY ANALYSI S
W LL DETERM NE THE OPTI MAL CAP AND BERM SLOPES FOR LONG- TERM STABILITY. THE ANALYSI S WLL ALSO DETERM NE THE
EFFECT OF | NCREASI NG THE SLOPE OF THE CAP ON THE STABI LITY OF THE LI NER AND THE PCSSI BI LI TY FOR USI NG A LI NER
SPECI FI CALLY DESI GNED FOR | NCREASED SLOPES. AFTER CONSTRUCTI NG THE CONTAI NVENT BERM A MULTI - LAYER CAP
WOULD BE | NSTALLED OVER THE ENTI RE 30 ACRES OF THE LANDFI LL.



A DETAI LED SCHEMATI C OF THE MULTI - LAYER CAP | S PRESENTED I N FI GURE 11. CAP LAYERS WOULD | NCLUDE ( FROM THE
BOTTOM UP) :

* RANDOM EARTH FI LL REQUI RED | N PLACES TO GRADE OFF THE
EXI STI NG LANDFI LL AND ESTABLI SH AN EVEN SLOPE OF 5-1/2 PERCENT;

* A SYNTHETI C DRAI NAGE LAYER FOR GAS COLLECTION WTH FI LTER FABRI C ABOVE AND BELOW
* A 24-1 NCH TH CK COMPACTED CLAY LAYER (10-7 CM S PERMEABI LI TY);
* A 40-M L HDPE SYNTHETI C LI NER;
* A SYNTHETI C DRAI NAGE LAYER FOR | NFI LTRATI ON W TH FI LTER FABRI C ABOVE;
* A 30-1 NCH TH CK RANDOM EARTH FI LL;
* A 6-1NCH TH CK TOPSO L LAYER
8. LEACHATE CCOLLECTI ON SYSTEM

THE LEACHATE COLLECTI ON SYSTEM W LL BE | NSTALLED ALONG THE NORTHERN SI DE OF THE LANDFI LL TO | NTERCEPT
GROUNDWATER LEAVI NG THE LANDFI LL. A ROCK DRAIN WLL BE SLOPED TO A CENTRAL SUMP FROM WH CH THE ACCUMULATED
LEACHATE CAN BE PUMPED FCR ON- SI TE TREATMENT.

9. EXTRACTI ON WELL SYSTEM

AN ARRAY OF EXTRACTI ON WELLS WLL BE I NSTALLED I N THE SHALLOWV AQUI FER TO, 1) LOWER THE WATER TABLE I N THE
LANDFI LL AREA, 2) | NTERCEPT AND HYDRAULI CALLY CONTAI N GROUNDWATER M GRATI NG | NTO THE DEEP- M NE AQUI FER, AND
3) COLLECT CONTAM NATED GROUNDWATER FOR TREATMENT THEREBY REDUCI NG THE VOLUME OF HAZARDQUS LI QUI DS ON S| TE.
THE ACTUAL AMOUNT, LOCATION, AND PUMPI NG RATES FOR THE EXTRACTI ON WELLS W LL BE DETERM NED DURI NG THE

PRE- DESI GN PHASE.

10. ON SI TE WATER TREATMENT PLANT

AN ON- SI TE WATER TREATMENT PLANT WLL BE | NSTALLED WHI CH W LL REDUCE THE CONTAM NANT LEVELS SUFFI CI ENTLY FOR
DI SCHARGE TO SURFACE WATER | F SLUDGE PRCDUCED FROM THE ON-SI TE TREATMENT SYSTEM IS FOUND TO BE HAZARDOUS | T
WLL BE DI SPOSED OF | N ACCORDANCE W TH APPLI CABLE FEDERAL LAND DI SPOSAL RESTRICTIONS. | F THE SLUDGE | S FOUND
TO BE NON-HAZARDQUS, | T STILL WLL BE DI SPCSED CF I N AN APPROVED MANNER. THE ON-SI TE WATER TREATMENT SYSTEM
THAT 1S BEI NG CONS|I DERED FOR REMEDI ATI ON OF LEACHATE AND GROUNDWATER AT THE FULTZ LANDFI LL CONSI STS OF THE
FOLLOW NG PROCESSES:

* OXI DATI ON

* PRECI PI TATI ON

* FI LTRATI ON

* CARBON ADSCRPTI ON

THE FI NAL TREATMENT SYSTEM SELECTI ON W LL BE BASED ON SAMPLES FROM THE EXTRACTI ON SYSTEM AFTER IT IS
CONSTRUCTED AND FUNCTI ONI NG A BENCH SCALE TREATABI LI TY STUDY WOULD BE CONDUCTED TO DETERM NE THE MOST
EFFI G ENT MANNER TO TREAT CONTAM NATED LEACHATE AND GROUNDWATER.

11. DI SCHARGE OF TREATED WATER TO SURFACE WATER

DI SCHARGE OF THE TREATMENT PLANT EFFLUENT WLL BE TO STREAM A DOMSTREAM OF THE SEDI MENT POND BY WAY CF A
DEDI CATED DI SCHARGE PI PELI NE. THE DI SCHARGE OF TREATMENT PLANT EFFLUENT WLL BE | N ACCORDANCE W TH
SUBSTANTI VE REQUI REMENTS OF OH O REVI SED CCDE (CORC) CHAPTER 6111, THE NATI ONAL POLLUTANT ELI M NATI ON SYSTEM
(NPDES) AND SECTI ON 402 OF THE CLEAN WATER ACT (CWA).



12. WETLANDS REPLACEMENT

SI NCE THE DI STURBANCE CF WETLAND ENVI RONMENT |'S ANTI Cl PATED FROM PROPOSED REMEDI AL ACTIVITIES A STUDY WLL BE
PERFCRVED TO DELI NEATE THE EXTENT OF WETLANDS AND DEVELCP A PLAN FOR REMEDI ATION. AT A MNITMUM THE WETLANDS
REPLACEMENT PLAN W LL | NCLUDE REPLACEMENT CR RESTORATI ON OF THE PONDS AND SURRCUNDI NG HABI TAT.  UPON

COVPLETI ON COF CONSTRUCTI ON, THE CLEAN WATER DI VERSI ON CHANNEL W LL BE RE- ROUTED | NTO THE SEDI MENT POND, AND
THE BASE WATER LEVEL OF THE SEDI MENT POND WOULD BE RAI SED TO PROVI DE POND SURFACE AREA EQUAL TO THE AREA LOST
BY THE ELI M NATI ON OF PONDS 2 AND 3 AND THE LONERI NG OF THE POOL LEVEL OF POND 1. EVERY ATTEMPT WLL BE MADE
TOPROVIDE AMNMM1 TO 1 VWETLANDS M TI GATI ON.

PO NTS COF COWPLI ANCE
PO NTS OF COVPLI ANCE FOR RI SKS BElI NG ADDRESSED BY THE REMEDI AL ACTI ON ARE:
1. SHALLOW AQUI FER GROUNDWATER AT OR BEYOND THE EDGE OF THE WASTE NMANAGEMENT AREA.

2. SURFACE WATER I N STREAM A, AFTER THE SEDI MENTATI ON POND, PRI OR TO THE CONFLUENCE OF STREAM A AND WLLS
CREEK.

1. REMEDI ATI ON GOALS FOR THE SHALLOW AQUI FER

* CONCENTRATI ONS CF SI TE- RELATED CONTAM NANTS THAT ALSO
APPEAR | N BACKGRCUND, SHALL BE REDUCED TO THEI R RESPECTI VE
BACKGROUND ((UPGRADI ENT) CONCENTRATI ONS.

* I N ADDI TI ON, S| TE- RELATED CONTAM NANTS NOT DETECTED | N
BACKGROUND (UPGRADI ENT) WELLS W TH AN EXI STI NG MAXI MUM
CONTAM NANT LEVEL (MCL) SHALL BE REDUCED TO A
CONCENTRATI ON LEVEL AT OR BELONTHE MCL. THE CONTAM NANTS
FOUND ON SI TE ABOVE MCLS ARE VI NYL CHLORI DE, ANTI MONY,
BERYLLI UM AND LEAD.

* CONCENTRATI ONS OF CARCI NOGEN C S| TE- RELATED CONTAM NANTS
NOT DETECTED | N BACKGROUND ( UPGRADI ENT) WELLS SHALL BE
REDUCED TO LEVELS THAT PCSE A CUMULATI VE CARCI NOGENI C RI SK
NO GREATER THAN 1 X (10-6).

* CONCENTRATI ONS OF NON- CARCI NOGENI C SI TE- RELATED
CONTAM NANTS NOT DETECTED | N BACKGROUND ( UPGRADI ENT) WELLS
SHALL BE REDUCED TO LEVELS THAT POSE A CUMULATI VE HAZARD
I NDEX NO GREATER THAN ONE.

IF IT IS DETERM NED, BASED ON THE PRECEDI NG CRI TERI A AND THE SYSTEM PERFORVANCE DATA OVER A 15 YEAR PER OD,
THAT THE ABOVE REMEDI ATI ON GCALS FOR THE SHALLOW AQUI FER CANNOT BE ACHI EVED, ALL OF THE FOLLON NG  MEASURES
I N\VOLVI NG LONG TERM MANAGEMENT MAY OCCUR, AS A MODI FI CATI ON OF THE EXI STI NG EXTRACTI ON WELL SYSTEM

1. LOWLEVEL PUWPING WLL BE | MPLEMENTED AS A LONG TERM CONTAI NMVENT MEASURE;

2. CHEM CAL- SPECI FI C ARARS MAY REQUI RE A REVI EW BASED ON THE TECHNI CAL
| MPRACTI BI LI TY OF ACH EVI NG FURTHER CONTAM NANT REDUCTI ON, ANDY OR

3. | NSTI TUTI ONAL CONTROLS WOULD BE SOUGHT TO RESTRI CT ACCESS TO THOSE
PORTI ONS COF THE AQUI FER VH CH REMAI N ABOVE MCLS OR HEALTH BASED GCALS,
SHOULD TH' S AQUI FER BE PRCPCSED FOR USE AS A DRI NKI NG WATER SOURCE.

2. REMEDI ATI ON GOALS FCR SURFACE WATER FROM STREAM A



UNDER THE PRCPCSED MONI TORI NG PROGRAM  QUARTERLY MONI TORI NG OF SURFACE WATER SHALL BE PERFORMED AT 2

LOCATI ONS I N WLLS CREEK AND TWD LOCATI ONS | N STREAM A, SAMPLI NG LOCATI ONS ON STREAM A SHOULD BE PRICR TO
THE CONFLUENCE OF STREAM A AND WLLS CREEK. THE PURPOSE OF TH' S SAMPLI NG AND ANALYSI S WOULD BE TO MONI TOR
THE LEVELS OF CONTAM NANTS IN STREAM A, AND WLLS CREEK RESULTI NG FROM THE DI SCHARGE OF THE SHALLOW AND COAL
M NE AQUI FERS. OH O WATER QUALI TY STANDARDS UNDER THE OHI O ADM NI STRATI VE CODES 3745-01 (-03,-04,-05, AND
-07) SHALL BE USED TO DETERM NE | F THE LEVEL OF CONTAM NATI ON FROM THE SI TE | S ACCEPTABLE.

DI SCHARCE FROM THE TREATED LEACHATE AND GROUNDWATER FROM THE ON- SI TE TREATMENT PLANT TO STREAM A SHALL BE I N
ACCORDANCE W TH SUBSTANTI VE REQUI REMENTS OF OHI O REVI SED CODE (ORC) CHAPTER 6111, THE NATI ONAL POLLUTANT
ELI M NATI ON SYSTEM ( NPDES) AND SECTI ON 402 OF THE CLEAN WATER ACT (CW).

3. COsTS

A COWLETE SUMVARY OF CAPI TAL COSTS, CPERATI ON AND NMAI NTENANCE (C&\ COSTS AND A PRESENT WORTH VALUE COST
OVER A 30 YEAR PERIOD AT A 5 PERCENT AND 10 PERCENT | NTEREST RATE, |S PRESENTED IN TABLE 32. THE COSTS
PRESENTED IN TH S TABLE ASSUME THE GRQUT Pl LLAR METHOD WLL BE USED TO PREVENT SUBSI DENCE ON SITE. THE
CAPI TAL COST OF THI'S ALTERNATIVE IS $ 15, 759,700. THE O%M COST |S $ 218,000. THE TOTAL PRESENT WORTH COST
OVER A 30 YEAR PERI OD CONSI DERI NG AN | NTEREST RATE OF 5 PERCENT IS $ 19, 480, 700.

#SD
X. STATUTORY DETERM NATI ONS

THE FOLLONNG | S A BRI EF DESCRI PTI ON OF HOW THE SELECTED REMEDY MEETS THE STATUTCORY REQUI REMENTS OF SECTI ON
121 CF CERCLA

PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMVENT.

CURRENT AND POTENTI AL FUTURE Rl SKS TO HUVAN HEALTH AND THE ENVI RONMENT FROM CONTAM NATED GROUNDWATER ( SHALLOW
AND DEEP AQUI FERS), LEACHATE AND Al R WOULD BE REDUCED PROVI DED THAT THE CAP REMAI NS | NTACT, HYDRAULIC

CONTAI NVENT AND EXTRACTI ON OF GROUNDWATER AND LEACHATE | S OBTAI NED, AND SI TE ACCESS AND USE RESTRI CTI ONS ARE
STRI CTLY ENFORCED. THE BULK OF THE CONTAM NATI ON SCURCE ( SOLI D WASTES AND HAZARDQOUS LI QUI D WASTES) WOULD
REMAIN ON-SITE, BUT THE MOBI LI TY AND VOLUME WOULD BE REDUCED BY THE CAP, LEACHATE COLLECTI ON SYSTEM AND

ACTI VE GROUNDWATER CONTAI NMENT AND EXTRACTI ON FROM THE SHALLOW AQUI FER. THE SELECTED REMEDY WLL ATTAIN A
(10-4) TO (10-6) RI SK LEVEL FOR CARCI NOGENS AND A HAZARDQOUS | NDEX LT 1 FOR NONCARCI NOGENS. NO UNACCEPTABLE
SHORT- TERM RI SKS OR CRCSS- MEDI A | MPACTS W LL BE CAUSED BY | MPLEVENTATI ON OF THE SELECTED REMEDY.

COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS.

APPLI CABLE ACTI ON- SPECI FI C ARARS FOR LANDFI LL CLOSURE ( QAC 3745-27-10), WOULD BE COWPLI ED W TH BY

| NSTALLATI ON CF A RCRA SUBTI TLE C CAP. RCRA LAND DI SPOSAL RESTRI CTI ONS (40 CFR 268) REGARDI NG TREATMENT
RESI DUALS AND DEPARTMENT OF TRANSPORTATI ON (49 CFR PARTS 100-199) | NVOLVI NG TRANSPORT OF WASTE CFF Sl TE,
WOULD BE COVPLI ED WTH, | F THE TREATMENT PLANT SLUDGE | S FOUND TO BE HAZARDOUS. SUBSTANTI VE REQUI REMENTS OF
A (40 CFR 122,125) NPDES DI SCHARCE PERM T REGARDI NG DI SCHARGE CF TREATED WATER TO A SURFACE WATER BCODY WOULD
BE COWPLI ED WTH SDWA (40 CFR 144) UNDERGROUND | NJECTI ON CONTROL PROGRAM (U C) REQUI REMENTS REGARDI NG
STANDARDS FOR THE UNDERGROUND | NJECTI ON OF FLUI DS ( CEMENT USED FOR GRQUT PI LLARS) WOULD BE COWPLI ED W TH.
EXECUTI VE ORDER 1990 (40 CFR 6, APPENDI X A) REGARDI NG WETLANDS WOULD BE COWPLI ED W TH.

APPLI CABLE CHEM CAL- SPECI FI C ARARS (SWDA MCLS) FOR CONCENTRATI ONS OF ANTI MONY, BERYLLI UM LEAD, AND VI NYL
CHLORI DE FOUND | N GROUNDWATER, AT THE PO NT OF COVPLI ANCE, WOULD BE COWVPLI ED W TH BY RETURNI NG CONCENTRATI ONS
OF CONTAM NANTS TO THEI R RESPECTI VE MCLS. | F NATURALLY OCCURRI NG CONCENTRATI ONS OF CONTAM NANTS EXCEED THEI R
RESPECTI VE MCLS, ATTAI NVENT OF THEI R MCLS WOULD NOT BE APPLI CABLE OR RELEVANT AND APPROPRI ATE PURSUANT TO
USEPA PCLI CY. CONTAM NANTS FOUND NATURALLY OCCURRI NG, ABOVE ACCEPTABLE HEALTH BASED LEVELS, WLL BE RETURNED
TO THEI R NATURALLY OCCURRI NG CONCENTRATI ON.  ANTHROPOGENI C CONTAM NANTS W THOUT MCLS, FOUND ABOVE ACCEPTABLE
HEALTH BASED LEVELS WLL BE RETURNED TO THEI R ACCEPTABLE HEALTH BASED LEVEL.

COST- EFFECTI VENESS.



THE USEPA BELI EVES THE SELECTED REMEDY COWVPLI ES W TH ARARS AND | S COST- EFFECTI VE I N M TI GATI NG THE PRI NCI PAL
RI SK POSED BY CONTAM NATED GROUNDWATER AND LEACHATE W THI N A REASONABLE PERI GD OF TI ME. SECTI ON

300.430(F) (11)(D OF THE NCP REQUI RES USEPA TO ASSESS COST- EFFECTI VENESS BY EVALUATI NG ALL ALTERNATI VES WH CH
SATI SFY THE THRESHOLD CRI TERI A: PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONVENT AND COVPLI ANCE WTH  ARARS,

W TH THREE ADDI TI ONAL BALANCI NG CRI TERI A:  LONG TERM EFFECTI VENESS AND PERVANENCE, REDUCTI ON CF TOXI QI TY,

MOBI LI TY OR VOLUME THROUGH TREATMENT, AND SHORT- TERN EFFECTI VENESS, TO DETERM NE OVERALL COST- EFFECTI VENESS.
THE SELECTED REMEDY MEETS THESE CRI TERI A AND PROVI DES FOR OVERALL EFFECTI VENESS | N PRCPORTION TO I TS COST.
THE ESTI MATED COST FOR THE SELECTED REMEDY | S $19, 480, 700.

UTI LI ZATI ON OF PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT ( OR RESOURCE RECOVERY) TECHNOLOG ES TO THE
MAXI MUM EXTENT PRACTI CABLE ( MEP) .

USEPA BELI EVES THE SELECTED REMEDY REPRESENTS THE MAXI MUM EXTENT TO WH CH PERMANENT SOLUTI ONS AND TREATMENT
TECHNOLOG ES CAN BE UTI LI ZED I N A COST- EFFECTI VE MANNER FCR THE FULTZ LANDFILL SITE. OF THOSE  ALTERNATI VES
THAT ARE PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONMENT AND COVPLY W TH ARARS, THE USEPA HAS DETERM NED THAT
THE SELECTED REMEDY PROVI DES THE BEST BALANCE OF TRADE- CFFS | N TERMS OF LONG TERM EFFECTI VENESS AND
PERVANENCE; REDUCTI ON OF TOXICI TY, MOBILITY, AND VOLUME ACH EVED THRQUGH TREATMENT; SHORT- TERM EFFECTI VENESS,
| MPLEMENTABI LI TY; AND COST. THE SELECTED REMEDY ALSO MEETS THE STATUTCRY PREFERENCE FOR TREATMENT AS A

PRI NCI PAL ELEMENT AND CONSI DERI NG STATE AND COVWUNI TY ACCEPTANCE.

PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT.

THE SELECTED REMEDY SATI SFI ES, TO THE MAXI MUM EXTENT PRACTI CABLE, THE STATUTCRY PREFERENCE FOR TREATMENT AS A
PRI NCI PAL ELEMENT. THE PRI NCI PAL THREAT TO HUMAN HEALTH IS | NGESTI ON OF CONTAM NATED GROUNDWATER FROM THE

El THER THE SHALLOW AQUI FER OR THE DEEPER COAL M NE AQUI FER

THE SELECTED REMEDY REDUCES LEVELS OF ORGANI C AND | NORGANI C CONTAM NANT CONCENTRATI ONS PRESENT | N GROUNDWATER
BY USI NG AN OXI DATI ON, PRECI PI TATI ON, FI LTRATI ON, AND CARBON ADSCRPTI ON, TREATMENT PLANT.



#TA
ALTERNATI VE 4

MULTI - LAYER CAP W TH GROUND WATER
EXTRACTI ON AND TREATMENT

MAXI MUM CONCENTRATI ON

CHEM CAL FREQUENCY ( PPB) (UG MB)
ACETONE (*) a7 45.1 1.07
BENZENE (*) 1/ 7 7.15 21.5
CARBON DI SULFI DE (*) 1/ 7 0. 953 2.86
TOLUENE (*) 217 0. 701 2.63

(*) CHEM CAL OF POTENTI AL CONCERN



